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INTRODUCTION

Autodesk Inventor as a topic of learning is vast, and having a wide scope. It is package of many modules
delivering a great value to enterprises. It offers a set of tools, which are easy-to-use to design, document and
simulate 3D models. Using this software, you can speed up the design process and reduce the product
development costs.

This book provides a step-by-step approach for users to learn Autodesk Inventor. It is aimed for those with no
previous experience with Inventor. However, users of previous versions of Inventor may also find this book
useful for them to learn the new enhancements. The user will be guided from starting an Autodesk Inventor 2016

session to creating parts, assemblies, and drawings. Each chapter has components explained with the help of real
world models.

Scope of this book

This book is written for students and engineers who are interested to learn Autodesk Inventor 2016 for designing
mechanical components and assemblies, and then create drawings.

This book provides a step-by-step approach for learning Autodesk Inventor 2016. The topics include Getting

Started with Autodesk Inventor 2016, Basic Part Modeling, Creating Assemblies, Creating Drawings, Additional
Modeling Tools, and Sheet Metal Modeling, Assembly Tools, Dimensions and Annotations.

Chapter 1 introduces Autodesk Inventor. The user interface and terminology are discussed in this chapter.
Chapter 2 takes you through the creation of your first Inventor model. You create simple parts.

Chapter 3 teaches you to create assemblies. It explains the Top-down and Bottom-up approaches for designing an
assembly. You create an assembly using the Bottom-up approach.

Chapter 4 teaches you to create drawings of the models created in the earlier chapters. You will also learn to place
exploded views, and part list of an assembly.

Chapter 5: In this chapter, you will learn additional modeling tools to create complex models.

Chapter 6 introduces you to Sheet Metal modeling. You will create a sheet metal part using the tools available in
the Sheet Metal environment.

Chapter 7 teaches you create Top-down assemblies. It also introduces you create mechanisms by applying joints
between the parts.

Chapter 8: teaches you to apply dimensions and annotations to a 2D drawing.



Chapter 1: Getting Started with Autodesk
Inventor 2016

This tutorial book brings in the most commonly used features of the Autodesk Inventor.
In this chapter, you will:

e Understand the Inventor terminology

e Start a new file

e Understand the User Interface

e Understand different environments in Inventor

In this chapter, you will learn some of the most commonly used features of Autodesk Inventor. In addition, you
will learn about the user interface.

In Autodesk Inventor, you create 3D parts and use them to create 2D drawings and 3D assemblies.

Inventor is Feature Based. Features are shapes that are combined to build a part. You can modify these shapes
individually.

Base Feature

&

Box Feature

Hole Features

Most of the features are sketch-based. A sketch is a 2D profile and can be extruded, revolved, or swept along a
path to create features.
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N

Inventor is parametric in nature. You can specify standard parameters between the elements. Changing these
parameters changes the size and shape of the part. For example, see the design of the body of a flange before and
after modifying the parameters of its features.

Click Autodesk > Autodesk Inventor 2016 > Autodesk Inventor 2016.

On the ribbon, click Get Started > Launch > New.

On the Create New File dialog, click the Templates folder located at the top left corner. You can also
select the Metric folder to view various metric templates.

In the Part - Create 2D and 3D objects section, click the Standard.ipt icon. You can also select the

e Click Create to start a new part file.

Starting Autodesk Inventor

Click the Start button on the Windows taskbar.
Click All Programs.

Notice these important features of the Inventor window.
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Start rude Rr:\o\ve U (61 Derive [j i Hole Fillet ' g [G Plane *ix @ ch LL_“ $ @ Convert to
2D Sketch " = Coil (& Rib & 2| e, L. Bld ‘ & H Sheet Metal i
Sketc / | CrEat_e » | Modify + | Work Features | Pattern | CreaAFreefnrm ‘ Surface Convert ‘ i'-
/ = = i &

| # I Panel I
@pm | Drop-down I
| Tool I :I— [" Wiew: Master

Elor\gm I

L[ (D End of Part 1

F 3

Browser Window I

ViewCube

Navigation Bar

I‘—I Orientation Coordinate System I
z

X

I Status Bar HE‘" Help, press F1 ;A

User Interface

Various components of the user interface are discussed next.

Ribbon

Ribbon is located at the top of the window. It consists of various tabs. When you click on a tab, a set of tools
appear. These tools are arranged in panels. You can select the required tool from this panel. The following
sections explain the various tabs of the ribbon available in Autodesk Inventor.

The Get Started ribbon tab
This ribbon tab contains the tools such as New, Open, Projects and so on.

ELaShEl Tools  Vault  Autodesk A360

D@Eﬁ%@@m@ dﬁ@

New Open Projects Open | Home Team Web Help What's N || More
Samples | | MNew | Learning Path Import ACA.., | 5
Launch | My Home | MNew Features‘ Videos and Tutaorials |

The 3D Model ribbon tab

This ribbon tab contains the tools to create 3D features, planes, surfaces, and so on.

[ EUEEEN Sketch  Inspect  Tools  Manage  View  Envionments  BIM  GetStarted  Vault  Autodesk A360 &3 -

]

ID: gl ‘Q“ & Sweep ) Emboss B Decal ' @ ) Chamfer £ Thread &4 split |;:|:| Bags - | I8 gg & Face [F] stitch @ Ruled Surface F % ® -
Loft Derive &Y Import @) shell Combi [ Direct Point ~ S Convert Patch Tri @

St | Drrude Revole O 10t BiDee  Bimport) Lo ol shel g Combine (@ ore e, P ] |, wcabiet M RRER R Tiin B conertio

2D Sketch ™ E ol & Rib (@ Draft & Thicken/ Offset &, Delete Face - LLucs B - @& sculpt B Extend Sheet Metal

SERE | S L MR T R e e - Srfate JEER2 A



Getting Started with Inventor 2016

The View ribbon tab
This ribbon tab contains the tools to modify the display of the model and user interface.

Model  Sketch Inspect  Tools Manage Environments  BIM  GetStarted  Vault  Autodesk A360 .
I: | @ Center of Gravity (;_)j 2 Shadows ~ Orthographic = (J) Textures On ~ E D r![’i EE B Cascade (‘ ; % pan =
""" 15 Reflections - L Ground Plane - T Quarter Section View - “ [ Hew @, Zoom Al - ¥ -
Object Visual Style User _ Clean | Switch  TileAll Full Navigation |
visibility” @) iMate Glyphs ¥ Grey Room = Interface ~ Screen ¥ % | Wheel o Orbit ~ &
Visibility | Appearance ~ | Windows | Navigate |

This Inspect ribbon tab
This ribbon tab has tools to measure the objects. It also has analysis tools to analyze the draft, curvature, surface
and so on.

30 Model  Sketch Tools Manage View  Environments

= 10 | o

Distance Angle Loop Area

Measure Analysis | |

Sketch ribbon tab
This ribbon tab contains all the sketch tools.

3D Model WGl Inspect  Tools Manage View  Environments BIM  GetStarted Vault  Autodesk 360

@ / @ f" 1 [ Fillet ~ : . . - . | @ -

A Tet -
Start Line  Circle  Arc Rectangle
20 Sketch ™|~ ¥ # ¥ -4~ Paint | | : |
Sketch | Create ~ | Modify | Pattern | Constrain ~ | Insert ‘ Format =
.
Assemble ribbon tab

This ribbon tab contains the tools to create an assembly. It is available in an assembly file.

- PEEGEE Simplify  Design 30 Model  Sketch  Inspect  Tools  Manage View  Enwvironments  Get Started  Vault At

& = B i 7] Ais + | (@)~
By @f |2 | AR L

Point ~
Place Create Bill of Parameters Create Plane Q—

T Materials Substitutes v L ucs
Compaonent = | Position + | Relationships = | Pattern = | Manage « | Productivity | Work Features

Presentation ribbon tab
This tab contains the tools to create the exploded views of an assembly. It also has the tools to create
presentations, assembly instructions, and animation of an assembly.

H=LiE Ul Tools  View  Environments

th

Create View

Create

Drawing Environment ribbon tabs
In the Drawing Environment, you can create print-ready drawings of a 3D model. The ribbon tabs in this
environment contain tools to create 2D drawings.



Getting Started with Inventor 2016

[ REEANET Annotate  Sketch  Tools  Manage  View  Environments  GetStarted  Vault  Autodesk A360

EE 2wl B hF = [ @

Base Projected Auxiliary Section Detail Overlay = Draft | Break. Break Out Slice Crop Horizontal Start | New Sheet

| Sketch |
Create | Modify | Sketch | Sheets I

Place Views [WGOTIGEE Sketch  Tools  Manage  View  Environments  GetStarted  Vault  Auto

r—“ [ Baseline - Y§ Arrange —:‘ %y Chamfer A B Q ‘/_ /_( )B)} il z‘-’ :/’ @

Hole - @ g&? By Standard -

11 Ordinate ~ Y Retrieve Punch 5 + Revision = Style ¥
Dimension = E‘w Hol I and @ Text Leader Insert i - Start | Parts Balloon Edit -
I Chain - | Thresd @ Bend | Tet | SketchSymbol”| Suface Welding Impor. Caterp.. Sketch | List 3 General - Layers
Dimension | FeatweNotes |  Tet | Symbols | Sketch | Table ‘ Format

The Sheet Metal ribbon tab
The tools in this tab are used to create sheet metal components.

Sheet Metal [ Sketch  Inspect  Tools Manage  View ¥ s BIM  GetStarted Vault  Aut
D' I:‘ s, Q Lofted Flange : Hole '__| /’:‘ Axis - E Rectangular E_ ; ra’:"' % ®-
; P ] S - ; e @
g Contour Roll e il < Point - @ Circular
Start | Face fis Contour Plane Sheet Metal Make Make
2D Sketch Flange [ Derive T : = ] l/_‘ ucs | D‘q] Mirrar | Defaults Part Compunentsl |
Sketch | Create Maodify ~ ‘ Work Features | Pattern ‘ Setup ~ Flat Pattern | |

Application Menu
This appears when you click on the icon located at the top left corner. This menu contains the options to open,
print, export, manage, save, and close a file.

L Generic -

[By Orderad List | [(5] |
|5 [T SRS O AN [ 5 R

| Options | | Exit Autodesk Imrentori
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Quick Access Toolbar

This is available at the top left of the window. It contains the tools such as New, Save, Open, and so on.

','.__@ Generic Vﬁu Default

You can customize this toolbar by clicking the down arrow at the right side of this toolbar.

Partd

el? Customize Quick Access Toolbar

-'ir.:.nrnent-s BIM
[¥] rip Hele | ¥ New
ﬁ Unfold D Cornal

1

Refold CI Corng
Madify =

Open
Save

Undo

L T T

Redo

Open from Vault

A

Heome

Print

iProperties

Projects

Return

Update

Select

Material Browser
Materials
Appearance Browser
Appearance Override
Adjust

Clear

LU T U O T T

Parameters

Distance

4

Design Doctor

Show Below the Ribbon

Browser window
This is located at the left side of the window:. It contains the list of operations carried in an Autodesk Inventor file.

x
T | dh
[JIPart1

- 3 Solid Bodies(1)
- T:- View: Master
E
£

i (7] arigin
- (It Extrusion1
— [E]/Hole1

— [Prillett

= @ Chamferl
— (3 End of Part

Status bar
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This is available below the Browser window. It displays the prompts and the actions taken while using the tools.

Navigation Bar
This is located at the right side of the window. It contains the tools to zoom, rotate, pan, or look at a face of the
model.

ViewCube

It is located at the top right corner of the graphics window. It is used to set the view orientation of the model.

=

o
X'.

Z
R

Go Home h
ITf Orthagraphic

Perspective
Perspective with Ortho Faces

Lock to Current Selection

Set Current View as Home  # .
Set Current View as L4
Reset Front

Mintinne
Shortcut Menus and Marking Menus
When you click the right mouse button, a shortcut menu along with a marking menu appears. A shortcut menu
contains a list of some important options. The marking menu contains important tools. It allows you to access the
tools quickly. You can customize the marking menu (add or remove tools).
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¢ @ Frﬂet_ J

[ Measure = ) | gT Extrude )
Marking Menu fp N = Revolve |
| WorkPlane [F] ) ( [@] Hole )
| E New Sketch )

Repegt Shest Metal Defaults
_« New 30 Sketch
Dimension Display »
Measure
&) Create Mate
Show Al
Hide Others
Shortcut Menu =9 b tace Feanie .
— Previous View F5
(o} Home View F&
Help Topics...

v

Dialogs
When you activate any tool in Autodesk Inventor, the dialog related to it appears. It consists of various options,
which help you to complete the operation. The following figure shows the components of the dialog.

I Application Dptions ﬁ

Tabs - | mMotebook | sketth | part | Featwe | Assembly | ContentCenter |
General | Save | File | Colors | Display | Hardware I Prompts | Drawing |
Startup User name:
[ startup action Kishore
@) File Open dialog
File New dial Text appearance: D d
File New dialog
i ” rop-aown
Mew from template [Tahorna v] [8 * p
Gro“p * SR UBLICOOCUMENTS 6 '.Aut.jdesk':ln'\: 53] || Enable creation of legacy project types
Project file:
- Physical properties
Default.ipj - |1
= [V] Calculate inertial properties using
[¥] Show My Home on startup negative integral
" L =

Prompting interaction [7]Update physical properties an sava Optlons
|| Show command prompting {Dynamic Prompts) -

(@ Parts Only /
[} Show command alias input dialog

Parts and Assemblies
| Show autocomplete for command alias input = |
1024 [+ Unda file size {MB)
Tooltip appearance : : Annotation scale

[¥] Show Tooltips Grip Snap

10! = | Seconds to delay Options..,

[¥] Show second-evel Tooltips Selection
Box . 10 : Seconds todelay [7] Enable Optimized Selection
] ) = “Select Other”
!% Show document tab Tooltips 20 = delay (sec)
1 - =1
[#] show ToolClips 52 Locate tolerance

Help options
(@) Autodesk online help
Installed local help
o Local help is unavailable.

@ tmport.., | 7] [ Export.. | [ Close st e Button I
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Customizing the Ribbon, Shortcut Keys, and Marking Menus
To customize the ribbon, shortcut keys, or marking menu, click Tools > Options > Customize on the ribbon. On
the Customize dialog, use the tabs to customize the ribbon or marking menu, or shortcut keys.

Manage View Environments BIM  Get Started

ear ] _ @ Macre
= R £ VBAE

fjust S
Application Document  Exchange

Options  Settings App Manager 9p Add-Ins
L | Options =

For example, to add a command to the ribbon, select the command from the list on the left side of the dialog and

click the Add | > | button. If you want to remove a command from the ribbon, then select it from the right-side

list and click the Remove | < |button. Click OK to make the changes to effect.

- — B
Customize w

Ribbar |Keyboard | Marking Menu
Choose commands from: Choose tab to add custom panel to:
[All Commands v] l Part | Tools hd

Name 2 Large Text Name

< Separator>
2-D Drawing
[} 2D Sketches
{70} 30 Annotations
&) 30 Print Preview
[[7}3D Sketches
[§ AcaD
E\_T;I Activate Contact Sobver
Ej" Add Assembly
E Add Form
(3 Add Part
E Add Rule
ok Add-Ins

@ Adjust

I&. Adjust
Crientation{Adjust Orientation)
Adjust
* position(Adjust Position)
= Align Left
= Align Right

4

m (3

|@ [ Import... H Export... l[ Close ] Cancel Apply

h 4

To add or remove panels from the ribbon, click the Show Panels icon located at the right-side of the ribbon and
check/uncheck the options on the flyout.
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=n|

1| Sketch

:\I; Create

it ‘ v| Modify .

v Pattern

|+ Constrain

', Layout

E{' Insert

|#| Format
Return to 3D

|| Parameters

Color Settings

To change the background color of the window, click Tools > Options > Application Options on the ribbon. On
the Application Options dialog, click the Colors tab on the dialog. Set the Background value to 1 Color to change
the background to plain. Select the required color scheme fromthe Color Scheme group. Click OK.

I Application Options ﬂ
Notebook | sketch | Pat | iFeatwre | Assembly | ContentCenter
General I Save I File | Colors | Display | Hardware | Prompts I Drawing

Drafting

Color scheme / Background

Deep Blue " 1 Color ‘dl_
Forest [
High Contrast File name:
Millennium =
presentation-5.png | &)
Sky -
m:gg gaﬂi Reflection Environment
‘Wonderland File name:

Chrome.dds Q
Highlight D
[¥] Enable Prehighlight Color Theme
[¥] Enable Enhanced Highlighting Application Frame:

[Dark - |

Icons: ) &\ ) @5\
® @ @

10



Chapter 2: Part Modeling Basics

This chapter takes you through the creation of your first Inventor model. You create simple parts:
In this chapter, you will:

e Create Sketches

e Create a base feature

e Add another feature to it
e Create revolved features

e Create cylindrical features
e Create box features

e Apply draft

TUTORIAL 1

This tutorial takes you through the creation of your first Inventor model. You will create the Disc of an Old ham
coupling;:

Creating a New Project 4. On the Inventor project wizard dialog, select
1. Start Autodesk Inventor 2015 by clicking the lljew Single User Project and click the Next
utton.

Autodesk Inventor 2015 icon on your desktop.
2. To create a new project, click Get Started > 5. Enter Oldham Coupling in the Name field.

Launch > Projects on the ribbon.
6. Set Project(Workspace) Folder to

e BT C:\Users\Username\Documents\Inventor\Ol
O = 5 T dham Coupling\ and click Next.

Mew Open |Projects| Open

T Samples

7. Click Finish.

Launch

3. Click the New button on the Projects dialog. 8. Click OK on the Inventor Project Editor dialog.
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9. C(lick Save.
10. On the Inventor Project Editor dialog, click Yes.

11. Click Done.

Starting a New Part File
1. To start a new part file, click Get Started >
Launch > New on the ribbon.

2. On the Create New File dialog, click the
Templates folder located the top right corner.

3. Click the Standard.ipt icon.

4. Click the Create button on the Create New File
dialog.

A new model window appears.

Starting a Sketch
1. To start a new sketch, click 3D Model > Sketch
> Start 2D Sketch on the ribbon.

Start || B
2D Sketch

5. Click on the XY Plane .The sketch starts.

h@g"p{_ﬁ

~ [[Select plane to create sketch or an existing skekch o edit

The first feature is an extruded feature from a
sketched circular profile. You will begin by
sketching the circle.

6. On the ribbon click Sketch > Create > Circle >
Circle Center Point.

12

I < '@l -

Line Circle Arc Rectal

i @ Circle Cre:
= CenterFaint lr

7. Move the cursor to the sketch origin, and then
click on it.

8. Drag the cursor and click to create a circle.

9. DPress ESC to deactivate the tool.

Adding Dimensions

In this section, you will specify the size of the
sketched circle by adding dimensions. As you add
dimensions, the sketch can attain any one of the
following states:

Fully Constrained sketch: In a fully constrained
sketch, the positions of all the entities are fully
described by dimensions, constraints, or both. In a
fully constrained sketch, all the entities are dark blue
color.

Under Constrained sketch: Additional dimensions,
constraints, or both are needed to completely specify
the geometry. In this state, you can drag under
constrained sketch entities to modify the sketch. An
under constrained sketch entity is in black color.

If you add any more dimensions to a fully
constrained sketch, a message box will appear
showing that dimension over constraints the sketch.
In addition, it prompts you to convert the dimension
into a driven dimension. Click Accept to convert the
unwanted dimension into a driven dimension.
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@&dnﬁﬂg this dimension will over-constrain the sketch, Choose Accept to create a Driven
Dimension.

1. On the ribbon, click Sketch > Constrain >
Dimension.

Creating the Base Feature

The first feature in any part is called a base feature.
You now create this feature by extruding the
sketched circle.

2. Select the circle and click; the Edit Dimension
box appears.

3. Enter 4 in the Edit Dimension box and click the 1. On the ribbon, click 3D Model > Create >
green check. Extrude. I

4. Press Esc to deactivate the Dimension tool.

You can also create dimensions while creating the
sketch objects. To do this, enter the dimension
values in the boxes displayed while sketching.

2. Type-in 0.4 in the Distance box attached to
5. To display the entire circle at full size and to extrusion.

center it in the graphics area, use one of the
following methods:

e C(Click Zoom All '_._"‘{ on the Navigate Bar.

e C(Click View > Navigate > Zoom All on the
ribbon.

6. Click Finish Sketch on the Exit panel.

3. Place the pointer on the handle attached to the

7. Click Zoom All | on the Navigate Bar. extruded feature.
4. C(Click OK to create the extrusion.

13
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Notice the new feature, Extrude 1, in the
Browser window.

-:.'. View: Master
[= origin

¥Z Plane

XZ Plane

XY Plane

[2] % Axis

(1Y Axis

[2]z axis

2 Center Point
B [ Extrusion]  af—
=, @ End of Part

To magnify a model in the graphics area, you
can use the zoom tools available on the Zoom
drop-down in the Navigate panel of the View
tab.

.@L Zoom Selected | =
Zoom All

+
QZDum
@ Zoom Window
Zoom Selected

Click Zoom All to display the part full size in the
current window.

Click Zoom Window, and then drag the pointer to
create a rectangle; the area in the rectangle zooms to
fill the window.

Click Zoom, and then drag the pointer. Dragging up
zooms out; dragging down zooms in.

14

Click on a vertex, an edge, or a feature, and then
click Zoom Selected; the selected item zoom:s to fill

the window.

To display the part in different modes, select the
options in the View Style drop-down on the

Appearance panel of the View tab.

% Q Shadows ~ Orthographic = @ Te

; Reflections « Ground Plane = -, fe
Visual Style & &
- Grey Room -l Ray T
QJ Realistic [
] ' Realistically textured medel with high quality shading

Io’Shaded

Smooth shaded model

| % Shaded with Edges
Smooth shaded model with visible edges

% Shaded with Hidden Edges
Smooth shaded model with hidden edges

Wireframe
Model edges only

— Wireframe with Hidden Edges
d! Model edges with hidden edges shown

Wireframe with Visible Edges Only
Model edges with hidden edges removed

@ Meonochrome
Simplified monochromatic shaded model

Watercolor
Hand painted watercolor appearance

@ Sketch llustration
Hand drawn appearance

% Technical lllustration
Technical shaded appearance

Realistic

Shaded
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Shaded With Edges

Shaded with Hidden Edges

Watercolor

Wireframe with Visible Edges Only

Technical Illustration

15
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The default display mode for parts and assemblies is
Shaded. You may change the display mode
whenever you want.

Adding an Extruded Feature

To create additional features on the part, you need
to draw sketches on the model faces or planes, and
then extrude them.

1.

On the ribbon, click View > Appearance > View
Style > Wireframe.

On the ribbon, click 3D Model > Sketch > Start
2D Sketch.

Click on the front face of the part.

Click Line on the Create panel.

Click on the circular edge to specify the first
point of the line.

2 BY ) ECE)

6.

7.

Move the cursor towards right.

Click on the other side of the circular edge; a line
is drawn.

16

Draw another line below the previous line.

10

11

12

13

14

15

16

On the ribbon, click Sketch > Constrain >
Horizontal Constraint = .

. Select the two lines to make them horizontal.

. On the ribbon, click Sketch > Constrain > Equal

. Select the two horizontal lines to make them
equal.

. Click Dimension on the Constrain panel.
. Select the two horizontal lines.

. Move the cursor toward right and click to locate
the dimension; the Edit Dimension box appears.

. Enter 0.472 in the Edit Dimension box and click
the green check.
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472

17. Click Finish Sketch on the Exit panel.

18. Click on the sketch, and then click Create
Extrude on the Mini Toolbar; the Extrude
dialog appears.

Create Extrude

19. Click in the region bounded by the two
horizontal lines.

17

kel - b
xRy

e =)

20. Enter 0.4 in the Distancel box.

21. Click OK [+ to create the extrusion.

| ,’l You can reuse the sketch of an already existing

feature. To do this, expand the feature in the Browser
Window, right click on the sketch, and select Share
Sketch from the shortcut menu. You will notice that
the sketch is visible in the graphics window. You can
also unshare the sketch by right clicking on it and
selecting Unshare.

Adding another Extruded Feature

1.

Click Start 2D Sketch on the Sketch panel.

Use the Free Orbit ‘-

Navigate Bar to rotate the model such that the
back face of the part is visible.

button from the

Right click and select OK.
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4. Click on the back face of the part.
5. Click Line ./ on the Create panel.

6. Draw two lines, as shown below.

\J
| ’ J You can specify a point using various point snap

options. To do this, activate a sketching tool, right
click and select Point Snaps; a list of point snaps
appears. Now, you can select only the specified point
snap.

7. On the ribbon, click Sketch > Constrain >
Vertical Constraint 4| .

8. Select the two lines to make them vertical.

9. On the ribbon, click Sketch > Constrain > Equal

10. Select the two vertical lines to make them equal.

11. Create a dimension of 0.472in between the
vertical lines.

Note: Ensure that the end points of the lines coincide
with the circular edge. You can use the
Coincident constraint to make them coincident
with each other.

18

~.472

12. Click Finish Sketch.
13. Extrude the sketch up to 0.4in distance.

To move the part view, click Pan <"/ on

Navigate Bar, and then drag the part to
move it in the graphics area.

14. On the ribbon, click View > Appearance >
View Style > Shaded with Edges.

15. On the ribbon, click View > Navigation >
Home View 7} .

Saving the Part

1. Click Save Eon the Quick Access Toolbar.

2. On the Save As dialog, type-in Disc in the File
name box.

3. Click Save to save the file.
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4. Click Application Menu > Close.

Note:
* ipt is the file extension for all the files that you create in the Part environment of Autodesk Inventor.

TUTORIAL 2

In this tutorial, you create a flange by performing the following;:

e Creating a revolved feature
e Creating a cut features
e Adding fillets

Starting a New Part File

1. To start a new part file, click the Part icon on the

welcome screen. e
‘ gf_ E‘}’ Part ‘

Sketching a Revolve Profile

You create the base feature of the flange by

revolving a profile around a centerline.

1. Click 3D Model > Sketch > Start 2D Sketch on 3. Click Line ,/"on the Create panel.

the ribbon.
4. Create a sketch similar to that shown in figure.

2. Select the YZ plane.

19
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10.

11.

12.

13.

14.

15.

16.

On the ribbon, click Sketch > Format >

Centerline <3 |.

Click Line ./ on the Create panel.

Create a centerline, as shown below.

Click Fix on the Constrain panel.
Select the Line 1.

Click Dimension on the Constrain panel.

Select the centerline and Line 2; a dimension
appears.

Place the dimension and enter 4 in the Edit
Dimension box.

Click the green check.

Select the centerline and Line 4; a dimension
appears.

Set the dimension to 2.4in.

Select the centerline and Line 6; a dimension
appears.

20

17. Set the dimension to 1.2in.

18. Create a dimension between Line 1 and Line 3.

19. Set the dimension to 0.8in.

20. Create a dimension of 2 in between Line 1 and
Line 5.

f=t— A00—=

@2.400

@1,200 #4.000

[

Z You can display all the constraints by right clicking

and selecting Show All Constraints option. You
can hide all the constraints by right clicking and
selecting the Hide All Constraints option.

21. Right-click and select Finish 2D Sketch.

(o tne)
Center Paint Circle (<) ) ([ Two Point Rectangle |
Concel 50) X v o)
@ General Dimension i 1] \ (% Project Geometry |

o Finish 2D Sketch
+ Edit Dimension

'+ Previous View F5
(g} Home View &

How To...

Creating the Revolved Feature

1. On the ribbon, click 3D Model > Create >
Revolve (or) right-click and select Revolve from
the Marking menu.
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U@x] En
Angle
To next face/body

To selected face/plane
Between two faces/planes
Full

Jcaa<q

3. Click OK (+ |to create the revolved feature.

Creating the Cut feature

1. On the ribbon, click the Show Panels icon
located at the right corner, and then check the
Primitives option from the drop-down.
urface & @

@ -
[@ | | [l sketch

sl || Primitives
l Create
|v] Maodify
Q: Work Features

The Primitives panel is added to the ribbon.

21

10.

11.

On the ribbon, click 3D Model > Primitives >
Primitive drop-down > Box on the Primitives
panel.

] 30 Ve

2 & &

Start | | Box Extrud
2DSketch ™ | | 7 |
Sketch

= TN

e

Rotate the model such that its back face is
visible.

Click the back face of the part; the sketch starts.

Select the origin to define the center point.
Move the cursor diagonally toward right.
Enter 4.1 in the horizontal box.

Press Tab key and enter 0.472 in the vertical box.

472

r4.100

Press the Enter key; the Extrude dialog appears.

Expand the Extrude dialog by clicking the down
arrow ¥ button.

Click the Cut[ﬂ button on the Extrude dialog.
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12. Enter 0.4 in the Distance box.

1.20

13. Click OK to create the cut feature.

e  On the ribbon, click Sketch > Modify > Trim » .
e Click on the circle to trim it.

Creating another Cut feature
1. Create a sketch on the front face of the base
feature.

e Draw three lines and the circle, as shown in

figure.
S
1.20(
e
e Apply the Horizontal constraint to the Jl
horizontal lines.

e Apply the Equal constraint between the
horizontal lines.
e Ensure that the endpoints of the horizontal line
coincide with the circle. \
e Apply dimension of 0.236 to the vertical line.
e Apply dimension of 0.118 to horizontal line.
e Apply dimension of the 1.2 diameter to the
circle.

2. Finish the sketch.

22
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3.

4.

In Autodesk Inventor 2016, you can hide or display

the sketch dimensions. To do this, go to View >
Visibility > Object Visibility and check the Sketch
Dimensions option.

Click Extrude on the Create panel.

Click in the region enclosed by the three lines
and the arc.

6.

Distance
To Mext

Click the Cut button on the Extrude dialog.

7. Click OK to create the cut feature.

Adding a Fillet

1.

On the ribbon, click 3D Model > Modify > Fillet
(or) right-click and select Fillet from the

Marking menu.

23

(Messwe =) | ([ Extrude)
(undo G ) (& Revolve
(Workane @1) (&) Hoe)
([5# NewsSketch |

2. Click on the inner circular edge and set Radius
as 0.2.

3. Click OK (¥ to add the fillet.

L@rldy =
(I aselected [v[ (e [ 7B

(554

@

Saving the Part
1. Click Save Eon the Quick Access Toolbar.

2. On the Save As dialog, type-in Flange in the
File name box.

3. Click Save to save the file.

4. Click Application Menu > Close.

TUTORIAL 3

In this tutorial, you create the Shaft by performing
the following;:

e Creating a cylindrical feature
Creating a cut feature



Part Modeling Basics

Starting a New Part File
1. On the ribbon, click Get Started > Launch >
New.

2. On the Create New File dialog, select
Standard.ipt.

-
I Create New File

4 | Temnplates

B Engich ¥ Part-Create 2D and

. Englisl

0 Metric

.. Maold Design @ @ | =
Sheet Standard.ipt
Metal.ipt

3. Click Create.

Creating the Cylindrical Feature
1. On the ribbon, click Primitives > Primitive
drop-down > Cylinder.

| @

Box | Extrude R

-
@ Cylinder
AT

2. Click on the XY plane to select it; the sketch
starts.

—

3. Click at the origin and move the cursor outward.

4. Enter 1.2 in the box attached to the circle.

24

1
/ Select point on circle

Press Enter key; the Extrude dialog appears.

Enter 4 in the Distance box.

7. Click OK to create the cylinder.

Creating Cut feature

1. Create a sketch on the front face of the base
feature.

2. Finish the sketch.

3. Click Extrude on the Create panel.

4. Click in the region enclosed by the sketch.

5. Click the Cut button on the Extrude dialog.

6. Set Distance to 2.165.
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7. Click OK to create the cut feature.

: e .
“ P i Select corner

5. Press ENTER.

Saving the Part
1. Click Save' Eon the Quick Access Toolbar; the 6. Enter? in the Distance box.
Save As dialog appears.

. . . 7. Click OK to create the extrusion.
2. Type-in Shaft in the File name box.

3. Click Save to save the file.

4. Click Application Menu > Close.

TUTORIAL 4

In this tutorial, you create a Key by performing the
following:

e Creating an Extruded feature
e Applying draft

Applying Draft
1. On the ribbon, click 3D Model > Modify >
Draft.

9. ‘ @ Chamfer % Thread
4 ] Shell Combi
Hole Fillet £ P Combiie

‘ &7 Thicken/ Offset
L5

Madify +

2. Select the Fixed Plane option.

Start Extruded feature (E=i==—p @&
1. Start a new part file using the Standard.ipt [ Fixed Edge o
template. @ Fixed Pla L.
@ Paingli |2y Automatc Bendng )
2. On the ribbon, Primitives > Primitive drop- TTTEED

down > Box.
3. Select front face as the fixed face.
3. Select the XY plane.

4. Create the sketch, as shown in figure.

25
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4. Select the top face as the face to be draft.

5. Set Draft Angle to 1.

6. Click the Flip pull direction button on the Face Draft dialog.

pm

@ !’k’ Faces

@ [y Automatic Face Chain |@1 [ Automatic Blending |

“l+lx) B

7. Click OK to create the draft.

Saving the Part
1. Click Save ﬁ on the Quick Access Toolbar; the Save As dialog appears.

2. Type-in Key in the File name box.
3. Click Save to save the file.

4. Click Application Menu > Close.

26
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Chapter 3: Assembly Basics

In this chapter, you will:

e Add Components to assembly

e Apply constraints between components
e Check Degrees of Freedom

o  Check Interference

e Create exploded view of the assembly

TUTORIAL1

This tutorial takes you through the creation of your first assembly. You create the Oldham coupling assembly:

PARTS LIST
ITEM | PART NUMBER | QTY
1 |Disc 1
2 |Flange 2
3 |Shaft 2
4 |Key 2

27
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There are two ways of creating any assembly model.

* Top-Down Approach
*  Bottom-Up Approach

Top-Down Approach
The assembly file is created first and components are
created in that file.

Bottom-Up Approach

The components are created first, and then added to
the assembly file. In this tutorial, you will create the
assembly using this approach.

Starting a New Assembly File

1. To start a new assembly file, click the Assembly
icon on the welcome screen.

Inserting the Base Component
1. To insert the base component, click Assemble >
Component > Place on the ribbon.

Inspect T

3D Model  Sketch

Relationships + ‘ Pattern ~
1 g:' Placehl:} 'XI 2
Place Component (P)

Specifies one or more files to place as a component inan

assembly.
Q Place from C i

Press F1 for more help

L AT ARGl | 1]

|‘P| Place frem V

2. Browse to the project folder and double-click on
Flange.ipt.

3. Right-click and select Place Grounded at
Origin; the component is placed at the origin.

28

4. Right-click and select OK.

Adding the second component

1. To insert the second component, right-click and
select Place Component; the Place Component
dialog appears.

(Measwe =) | (I Constraint |
\ Undo <o ) ( 85 Pattern Companent

| Free Rotate c‘g_;l i "}'lj_ Free Move |

{, Cﬁ Create Component |

2. Browse to the project folder and double-click on
Shaft.ipt.

3. Click in the window to place the component.

o’

4. Right-click and select OK.

Applying Constraints
After adding the components to the assembly
environment, you need to apply constraints between
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them. By applying constraints, you establish
relationships between components.

1. To apply constraints, click Assemble >
Relationships > Constrain on the ribbon

] - e

Joint |Constrain|
' o, Hide All

Relaticlzhips v

The Place Constraint dialog appears on the screen.

i
S e

Assembly | motion | Transitional | Constraint Set |
Type Selections

B2l m]

Offset: Solution

0,000 mm

7 &' FEF
[ o [[Lcamcet ][ aopy | [22]

Different assembly constraints that can be applied

using this dialog are given next.

Mate: Using this constraint, you can make two
planar faces coplanar to each other.

First face

Second Face

29

}| Mate Solution

Note that if you set the Solution to Flush, the faces
will point in the same direction.

@. Flush Solution

You can also align the centerlines of the cylindrical
faces.
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Angle: Applies the angle constraint between two

components.

Positive Angle

Positive Angle l

Tangent: This constraint is used to apply a tangent
relation between two faces.

First face

Second face

Negative Angle

Negative Angle I

@J Inside Solution

Insert: This constraint is used to make two
cylindrical faces coaxial. In addition, the planar faces
of the cylindrical components will be on the same
plane.

Negative Angle I

30
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i @[@ ] Aligned

v

First selection

Second
selection

2. On the Place Constraints dialog, under the Type

Opposed solution

group, click the Mate E icon.

3. Click on the cylindrical face of the Shaft.

Aligned solution

Center: This constraint is used to position the two
components symmetrically about a plane. 4. Click on the inner cylindrical face of the Flange.

First ) Second face I

Symmetry Plane

S

5. Click the Apply button.
l @_|.% | Opposed

N

6. Ensure that the Mate Eieon is selected in the
Type group.

7. Click on the front face of the shaft.

31
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ot

8. Rotate the model 12. Ensure that the Mate button is selected in the

9. Click on the slot face of the flange, as shown in Type group.

figure. 13. Expand Flange: 1 in the Browser window.

14. Select the XZ Plane of the Flange.

- (&l Flange: 1
-r_';- Wiew:
—1- [ Origin
— [ZH ¥Z Plane
— [EH XZ Plane ‘—
— [ xy PIEI%EIF
— []% aads
— [y axis
— [z xis
10. Click the Flush button on the Place Constraint L < Center Point
dialog. — (@ Mate:1
— B Fiush:1
Solution - @ Shaft: 1

15. Expand Shaft: 1 and select the YZ plane of the
Shaft.

11. Click Apply. The front face of the Shaft and the B () shaft:1
slot face of the Flange are aligned. = View:

= E" Origin

— [Ef ¥z Pla
— [l xz Pla%
— [CHXY Plane
— % axis
— [21v axis
— [z axs
— =2+ Center Point
— (& Mater1

16. Click the Flush button on the Place Constraint
dialog.
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Solution

10. Click the right mouse button on the side face of
the key and click Select Other on the shortcut
menu.

11. Select the bottom face of the Key from the flyout.

17. Click OK to assemble the components.

12. Select the flat face of the slot.

Face to be
selected

13. Click the Apply button. The bottom face of the
Adding the Third Component key is aligned with the flat face of the slot.
1. To insert the third component, click Assemble >

=%
Component > Place on the ribbon.

2. Go to the project folder and double-click on
Key.ipt.

3. Click in the window to place the key.

4. Right-click and click OK.

5. Right-click on Flange: 1 in the Browser window. 14. Click the Mate mi con on the Place Constraint
. S, dialog.
6. Click Visibility on the shortcut menu; the
Flange will be hidden. 15. Select Flush from the Solution group.
7 Click Constrain =N on the Relationships panel. 16. Select the front face of the Key and back face of

the Shaft, as shown.
8. Click Mate m on the Place Constraint dialog.

9. Select Mate from the Solution group.
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Front face to be
selected

Face to be
selected

17. Click Apply on the dialog; the mate is applied.

Now, you need to check whether the parts are
fully constrained or not.

18. Click View > Visibility > Degrees of Freedom
on the ribbon.

Assemble  Simplify  Design 3D N

T ™ Center of Gravity o
; o Degrees of Freedom | )
Object _ | Visual Styl
visibility” @) Mate Glyphs | >

Visibility Degrees of Fr

You will notice that an arrow appears pointing in
the upward (or downward) direction. This means
that the Key is not constrained in the Z-direction.

You must apply one more constraint to constrain the

key.

19. Click Constrain ':F on the Relationships panel.

20. Click the Mate @icon the dialog.
21. Select Flush from the Solution group.

22. Expand the Origin node of the Assembly in the
Browser window and select XZ Plane.

Assembhyl
#- 7] Relationships
A Eﬂ Representations
- [ origin
= @ Flange:1
-r_T- View:
E_:S-' Origin
YZ Plane
[CHxz Pl
XY Planq:lr
[x asis
21 Axis
[z asis
# Center Paint
S

23. Expand the Key: 1 node in the Browser window
and select YZ Plane.

Iél— @KEY.‘I

T:u- View:
] FJ Qrigin
YZ Pla
— [z piang M

— [EH %Y Plane
— [Z]x Axie

=+ Center Point

— i Mate:2

— § Flush:3

24. Click OK. The mate is applied between the two
planes.

Now, you need to turn-on the display of the Flange.
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25. Right-click on the Flange in the Browser
window and select Visibility; the Flange

appears.

Set2

5. Click OK; the message box appears showing
that there are no interferences.
Saving the Assembly
1. Click Save on the Quick Access Toolbar; the
Save As dialog appears.
2. Type-in Flange_subassembly in the File name
box.
Checking the Interference 3. Gotothe project folder.
1. Click Inspect > Interference > Analyze . .
Interference on the Ribbon. The Interference 4. Click Save to save the file.
Analysis dialog appears. 5. Click Application Menu > Close.

'E-l‘!k sl
30 Model

Design

Assemble  Simplify

Analyze Activate Distance Angle Loop Area

In Analyze Interference (A) h

1.
2. Select the Flange and Shaft as Set #1.
3. Click the Define Set #2 button. 2.
4. Select the Key as Set # 2.

3.

4.

35

Interferen b Contact Sclver ! 2

3.

Starting the Main assembly

L& = (10 \ e

On the ribbon, click Get Started > Launch >
New.

On the Create New File dialog, click the
Standard.iam icon.

e

Standard.iam

Click Create to start a new assembly.

Adding Disc to the Assembly

5
Click Assemble > Component > Place ““¥ on

the ribbon.

Go to the project folder and double-click on
Disc.ipt.

Right-click and select Place Grounded at
Origin; the component is placed at the origin.

Right-click and select OK.
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Placing the Sub-assembly

1. To insert the sub-assembly, click the Place 5
button on the Component panel of the ribbon.

2. Go to the project folder and double-click on
Flange_subassembly.iam.

3. Click in the window to place the flange sub
assembly.

6. Click OK on the dialog.
4. Right-click and click OK.

Next, you have to move the subassembly away from
Adding Constraints the Disc to apply other constraints.

1. Click Constrain E? on the Relationships 7. Click Free Move on the Position panel.
panel of the Assemble ribbon.

Simplify  Design

2. (Click the Insert button on the Place Constraint

. 4@ Free Moye O
dialog. g | a %
Place Create D 2 Free Moy
& 2 Unconstr,
Place Constraint Component « | Position ¥ an elastic
e p—
Type 8. Select the flange subassembly and move it.

Offset:

P e

3. Select Opposed from the Solution group.

4. Click on the circular edge of the Flange.

9. Click the Constrain button on the Relationships
panel.

10. Click Mate on the Place Constraints dialog.

11. Select Mate from the Solution group.

12. Click on the face on the Flange, as shown in
figure.
5. Click on the circular edge of the Disc.
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13. Click on the face on the Disc as shown in figure.

14. Click OK on the dialog.

Placing the second instance of the Sub-

assembly
1. Insert another instance of the Flange
subassembly.

2. Apply the Insert and Mate constraints.
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Saving the Assembly
1. Click Save on the Quick Access Toolbar; the
Save As dialog appears.

2. Type-in Oldham_coupling in the File name
box.

3. Click Save to save the file.

4. Click Application Menu > Close.

TUTORIAL 2

In this tutorial, you create the exploded view of the
assembly:

Starting a New Presentation File
1. On the welcome screen, click the Presentation
icon.

:"fc'." :
o Presentation
1‘\\}/

Creating the Exploded View
1. To create the exploded view, click the Create
View button on the Presentation ribbon.
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o
9. Click the Tweak Components 27 button on the
Presentation ribbon.

smponen t Now, you must specify the direction along which
Create the parts will be exploded.

2. Click Open f:xisting file button on the Select 5. On the Mini Toolbar, select Part from the drop-
Assembly dialog. down, as shown.

e ) (1% Continuous Move | | % Rotate |

Assembly

File: \h Coﬂmv&rltlvl .ét bt | L@ Local '| i""l‘.f

| =select document W @ ¥
Options...

Explosion Method
[ Auto Explode

i Component 1 add | 1* Delete | FullTrai v

o [ |;; ‘ N

6. Click Locate & teete |01 the Mini Toolbar.

[ Onelevel [ AllLevels

Drtie Dl tiats 7. Click on the shaft and ensure that the Z-axis

All Components. . . . . . .
& points in the direction, as shown in figure below.
OK Cancel

3. Go to the project folder.

4. Check the Auto Explode option. This will
explode the assembly automatically.

5. Select the One Level option. This will explode

the upper levels (sub-assemblies) of the main 8. Click on the Z axis of the manipulator.
assembly.
9. Type 4 in the box attached to the manipulator,
6. Select the Default trails > All Components. This and then press Enter.
will create tracelines of all exploded
components.

7. Type 4in the Distance box to specify the
explosion distance.

8. Click OK to create the exploded view of the
assembly.

10. Click the Apply Eon the Mini Toolbar.

11. Zoom into the flange and click on the key, as
shown. Make sure that the Z axis points
backwards.

38



Assembly Basics

| oefa etz | )]
& &

12. Type 3.15 in the box attached to the manipulator
and press Enter.

)

.
~CTArD AT

B o &

13. Click the Apply Eion the Mini Toolbar.

15. Likewise, explode the other flange subassembly
and its parts in the opposite direction. The
explosion distances are same.
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Animating the Explosion

1.

10.

11.

12.

13.

14.

To animate the explosion, click the Animate
QL

button on the Presentation tab.

On the Animation dialog, type-in 10 in the
Interval box and 1 in the Repetitions box.

Parameters /
Interval
B

Repetitions _g=""

15

Click Apply.

Click the Record |Q! button and save the
animation file as Oldham_Explosion.wmv in
the project folder.

Leave the default values and click OK on the
WMV Export Properties dialog.

Make sure that the Minimize dialog during
recording option is selected

Click the Auto Reverse | button; the
explosion is animated.

Click Cancel.

Click Save Eon the Quick Access Toolbar; the
Save As dialog appears.

Type-in Oldham_coupling in the File name
box.

Go to the project folder.
Click Save to save the file.
Click OK.

Click Application Menu > Close.
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Chapter 4: Creating Drawings

In this chapter, you will generate 2D drawings of the parts and assemblies.

In this chapter, you will:

e Insert standard views of a part model

e Create centerlines and centermarks
e Retrieve model dimensions

e Add additional dimensions and annotations
e Create Custom Sheet Formats and Templates

e Insert exploded view of the assembly

e Insert a bill of materials of the assembly

e Apply balloons to the assembly

TUTORIAL1

In this tutorial, you will create the drawing of Flange.ipt file created in the second chapter.

Fl

3

1

@240

p—e— a0

SECTION A-A
SCALE1:1
B
|27-06-2014
HECED
e
el
P Flange
[FeeRvED
EIE GG f =
o] |
oA l =HEET 1 oF 1
1

3

w

Starting a New Drawing File

1. To start a new drawing, click Drawing icon on

the welcome screen.

Ea
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[EIE3IEI0] * | Mgame | v’ & | |

Editing the Drawing Sheet
1. To edit the drawing sheet, right-click on Sheet:1
in the Browser window and select Edit Sheet

from the shortcut menu.
Drawing3
B[4 -
ﬁ Cirl+C

Activate
Aute-Reattadh Orphaned Armotstions

Create Sheet Format...
— %@ ! -

Expand All en

Collapge All Children

How To...

| — 4

2. On the Edit Sheet dialog, set Size to B.

. ———
Edit Sheet [
Format Revision
Mame
Sheet Orientation
Size ® ®
Height @) Landscape
110m| & @
Width Options
17,000 [T Exdude from count
[ Exclude from printing
- i

3. Click OK.

The drawing views in this tutorial are created in the
Third Angle Projection. If you want to change the
type of projection, then following the steps given
next:

4. Click Manage > Styles and Standards > Style
Editor on the ribbon.

Manage ERIEN
L)
Lo | %

Parameters ||Styles Editor
[ f% Purge
Styles and Standards !

Environmer

.ﬁ.é Update

| Parameters « !

5. On Style and Standard Editor dialog, specify
the settings shown in figure.

6. Click Done.

Generating the Base View
1. To generate the base view, click Place views >
Create > Base on the ribbon.

9 Style and Standard Editor [Library - Read Only]
Back New:. Save Rese
] -~ Standard [ Default Standard (ANSI) ]
) =4 Center Mark P
-6 Datum Target | Generd] | View Preferences |Rvaiable Styles | Object Defaults | Mat
- Dimension View Lanel DETaTs
Faiﬁvmre Coniral Frame e Ty Display
2 ta
oo Base ot <VIEW >
2 ol Hole Table SCALE <SCALES
- ID Label Prefix
i-£F Layers
[-#7 Leader i
1+ ¥B) Object Defaults [7| Constrain to View Border
1] 4] Parts List = .
= [ Use Delimites
) [ Revision Table e
& é _?_“::“EE Textiirs Default Thread Edge Display Projection Type
) [ Table
- A Text ) 7 First Angle
5 - View Annatation ; /; ! /;
514 Weld Symbel i /; i /;
51} Wield Bead ' ;/; : 2/;
/ / L Trird Angle
_ 4 ]
[ p——— ]
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Annotate  Sketch

Create

27
a

Too

c=jfs =N

Base | Projected Auxiliary Section Detail Overlay

2. On the Drawing View dialog, click Open

existing file
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3. On the Open dialog, browse to the project
folder.

4. Set the Files of type to Inventor Files (*.ipt, *.iam,
*ipn), and then double-click on Flange.ipt.

5. Set the Style to Hidden Line i)
6. Set Scale to 1:1.

7. Place the view, as shown in figure. The
Projected View tool gets active.

8. Right-click and select OK.

Generating the Section View
1. To create the section view, click Place Views >
Create > Section on the ribbon.

Annotate  Tools

Base Projected Auxiliary |[Section| Detail Oy

o
Create

2. Select the base view.

3. Place the cursor on the top quadrant point of the
circular edge, as shown.

4. Move the pointer upward and notice the dotted
line.

43

5. Click on the dotted line and draw a vertical line
passing through the center point of the view.

6. Right-click and select Continue.

(7

| {

Ny
(Cancel (E5C) X ) 5 >, Continue )

i

5

5

7. Move the cursor toward right and click to place
the section view.

)

]

“

-

'I...f‘/

T
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Y

N

N

SECTION A-A
SCALEL: 1

Creating the Detailed View
Now, you have to create the detailed view of the
keyway, which is displayed, in the front view.

1. To create the detailed view, click Place Views >
Create > Detail on the ribbon.

ETERUETIS Annotate  Tools  Manage

G

Base Projected Auwiliary Section |Detail| Overlay

Create

2. Select the base view.

3. On the Detail View dialog, specify the settings,
as shown next.

Detail View B

View | Scale Label Style

View Identifier Scale [ %. Qﬂ ‘?_:l

| B 2:1 W f
Fencﬁape

oo

Cutout Shape

& |_\:| [#] Display Full Detail Boundary f— DETAIL B
N SCALE2:1

* [ bisplay Connection Line
2 | oK | Cancel

Creating Centermarks and Centerlines
1. To create a center mark, click Annotate >
4. Specify the center point and boundary point of Symbols > Center Mark on the ribbon.

the detail view, as shown in figure.

Ll
s ol 8 =
Yelding Impor. |z

Symbaols

2. Click on the outer circle of the base view.
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Select View

Select Source

@) Select Features

rfﬁ,

Select Parts

2

2. Select the section view from the drawing sheet.

3. Click the Select Dimensions button on the

3. To create a centerline, click Annotate > Symbols
dialog.

> Centerline Bisector on the ribbon.

= Now, you must select the dimensions to retrieve.
a Pl o
r< J =

4. Drag a window on the section view to select all

x . the dimensions.
Symbols |

Welding Impc

4. Click on the inner horizontal edges of the section

view. /
@240 r i “

@1.20
IEZ _‘_ =, |:_
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E ——E Ul

// / SECTION A-A B

SCALE1: 1

SECTION A-A
SCALE1:1

SECTION A-A
SCALE1:1

Retrieving Dimensions
Now, you will retrieve the dimensions that were
applied to the model while creating it.

1. To retrieve dimensions, click Annotate >
Dimension > Retrieve on the ribbon.

-

Place Views QUGG Sketd

|‘—‘| H Baseline - Arrange
I Crdinate - =43 Retrieve
Dimension =

Chain -

Dimension
The Retrieve Dimension dialog appears.
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5. Click Select Features under the Select Source
group.

6. Click OK to retrieve feature dimensions.

SECTION A-A
SCALE1:1
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7. Click Annotate > Dimension > Arrange on the ’-—.sn—-—
ribbon. J
g2|'4{,|_ 4|?
7i1.20 i @4.00
2
8. Drag a selection box and select all the ~ \‘
dimensions of the section view. (LY
SECTION A-p—| 40
SCALE1:1
B0
2.00/ . . .
a0 4 y 11. Click and drag the dimensions to arrange them
e = properly.
R.20. {=———2.00
W g % f : |-»—.su
SECTION A-A k V
SCALE1: 1
@2.40 T
9. Click the right-mouse button and select OK. e e
fm———2.00. /Z
|-»—.su
R0
| A
SECTION A-A
. SCALE 1 : 1
PrAN 2
e I—— i 12. Delete the unwanted dimension and arrange the
=+ required dimensions, as shown in figure.
26 Fe—50——

20

SECTION A-A—t-40
SCALE1:1

10. Select the unwanted dimensions and press @60 @100

Delete. L
v

—ar| 10

|t
12
t

SECTION A-A
SCALE1:1

Adding additional dimensions
1. To add dimensions, click Annotate >
Dimension > Dimension on the ribbon.
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=
Annotate

"—1 [ Baseline - Arrange

Tﬂ Ordinate - E'é Retrieve

1 Chain -

Dimension

Dimensicn

2. Select the center hole on the base view.

A

3. Right-click and select Dimension Type >
Diameter.

e

! Cancel (E5¢). X 5 (v ok

Options »

. DimensionType. kb Diameter .
Snap Settings | 3 v Radius

4 Angular

£ zoom Angular Foreshartened

ﬂ Ed . o Arc Length

= Euug e 2 Arc Length Foreshortened
How To... Chord Length

4. Place the dimension, as shown in figure. The

Edit Dimension dialog appears.

47

5. Click OK.

6. Create the dimensions on the detail view, as
shown in figure.

Populating the Title Block
1. To populate the title block, click Application
Menu > iProperties.

b Manage b

Vault
Senver

<[

Suite

" Waorkflows

!— iProperties

i_l.lll]ptions-i

2. On the Flange iProperties dialog, click the tabs
one-by-one and type-in data in respective fields.
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3.

Click Apply and Close.

Saving the Drawing

1. Click Save on the Quick Access Toolbar; the
Save As dialog appears.

2. Type-in Flange in the File Name box.

3. Go to the project folder.

4. Click Save to save the file.

5. Click Application Menu > Close.

TUTORIAL 2

In this tutorial, you will create a custom template,
and then use it to create a new drawing.

Creating New Sheet Format

1.

On the ribbon, click Get Started > Launch >
New.

On the Create New File dialog, click the

Standard.idw icon.
m

H:H

Standard.ichw

Click Create to start a new drawing file.

To edit the drawing sheet, right-click on Sheet:1
in the Browser window and select Edit Sheet
from the shortcut menu.

Bg| Drawing3
j Drawing Regouee?
[ HEESE [ Repeat New
|_ O oef [Hoo Crl4C
B Esg =
Delete Sheet
Activat
Autn-Reattach Orphaned Anngiations
EI Base Yiew..
Create Sheet Format...
—  EditSheet, : -
Expand All Children
Collapge All Children
How To...

On the Edit Sheet dialog, set Size to B.

Under the Orientation section, you can change
the orientation of the title block as well as the
sheet orientation.
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6. Click OK.

7. Inthe Browser window, expand the Drawing

Resources > Sheet Formats folder to view
different sheet formats available. Now, you will
add a new sheet format to this folder.

8. Click the right mouse button on the Borders

folder and select Define New Border.

B8 Drawing4
F Drawing Resources
B = Sheet Formats
‘H‘ =ilBord;

H

—

iE1l Repeat Base View
B [ Title 0
e

B [ sheet:1 :, Defi w Zone Border. -

Cipefs  Expand Al Chidren
m- g ansy Collapse All Children

How To...

Now, you can create a new border using the
sketch tools available in the Sketch tab.

9. Click Finish Sketch on the Sketch tab of the
ribbon.

10. On the Border dialog, click Discard.

11. In the Browser window, click the right mouse
button on the Borders folder and select Define
New Zone Border.

12. On the Default Drawing Border Parameters
dialog, type-in 4 in the Vertical Zones box and
click OK.

r Ny
Default Drawing Border Parameters lﬁl
Horizontal Zones Vertical Zones
4 Number of Zones 4 Number of Zones
Label Label
1 Alphabetical @ Alphabetical
@ Numeric (7 Numeric
) Mone () None
L oK J | Cancel | e
L A

13. Click Finish Sketch on the Sketch tab of the
ribbon.
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14. On the Border dialog, type-in 4-Zone Border
and click Save.

Border

Mame:

4-Zore Border

[ Save ]I Disgard |[ Cancel l

15. Expand the Title Blocks folder and click the
right mouse button on ANSI-Large.

16. Select Edit from shortcut menu.

Sk 4
. Drawmg4 -
--— Drawing Resources
I'+L|— EI Sheet Formats
= Borders
i Jj' 'I'ﬂe Blodks
Ctri+C
== [ 5heet:1 Insert
{f Default,  Edit
B [ ANSL-| HowTo
|
17. On the Sketch tab of the ribbon, click Insert >
Image.

18. Draw a rectangle in the Company cell of the title
block. This defines the image size and location.

&

<COMPANY>

lCREATION +ATE>
l<CHECKED e

<TITLE>
I<MFG APPR(IVED DATE>

~

~a30f

e

ize>| |

O

PART NUMBER>

REV
<REVXSLON N

&
b

=4

fa

<Sheet number> oF

<Numl
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19. Go to the location of your company logo or any
other image location. You must ensure that the
image is located inside the project folder.

20. Select the image file and click Open. This will
insert the image into the title block.

CREATION D“Eogo 4= <COMPANY>

oo e =
<TITLE>
MFG APPROVED DATE> 1
ENG APPROVMEBAIE 5 e
<Sheet Size> | |<PART NUMBER> _ <Revision iy
= WCTLE 5 Ff“ Fﬁ <Sheet numbkr> OF|<N
T 1 !

21. Click Finish Sketch on the ribbon.
22. Click Save As on the Save Edits dialog.
23. Type-in ANSI-Logo in the Title Block dialog.

Title Block
Mame:
ANSI-logo <
[ Save ]l Discard |l Cancel

24. Click Save.

25. In the Browser window, expand Sheet:1 and
click the right mouse button on Default Border.

26. Select Delete from the shortcut menu.

| L [ ansTLogo
[ Sketched Symbols

L

[ sheet:1

|— i [0 = Fowlt B
- [ ANSI - Lat

) Repeat Retum

27. Expand the Borders folder and click the right
mouse button on 4-Zone Border.

28. Select Insert from the shortcut menu.
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Drawing4
= | Drawing Resources
+} Ei Sheet Formats
-1 |3 Borders
t = Default Border
Em Repeat Return
= [ Title Blocks
o B cony

= ANST -Lat
IE | ANST A Delete
{.=l ANSI-Logt kmi.&
[ Sketched Sym Edit

= [ sheet:1 How To...

[ AMSI - Large |-

29. Click OK on the Edit Drawing Border
Parameters dialog.

Ctrl+C

30. Expand Sheet:1 and click the right mouse button
on ANSI-Large.

31. Select Delete from the shortcut menu.

T Lo ANDL L DY
|— & sketrhed Symbals
—+ [ Sheet:1
E=F 4-Zone Border
= =

) Repeat Retumn

32. Expand the Title Blocks folder and click the
right mouse button on ANSI-Logo.

33. Select Insert from the shortcut menu to insert
the title block.

— (=8 Default Border
{=H 4-Zone Border
— [ Title Blacks

I: I3 aNSI - Large

| AMSI A

(i Sketched 5 " Bepeat Undo

=+ [sheet 1 [ copy cirl+c
L =3 4zone Bor Delete

How To...

s

34. Click the right mouse button on Sheet:1 and
select Create Sheet Format.

L [ Sketched Symbols

= E Repeat Document Settings
AL o5t
L s Delete Sheet
Activate
Auto-Reattach Orphaned Annotations

e

:Eﬂ’ Base View...

Edit Sheet...

Expand All Children
Collapse All Children

How To...

35. Type-in Custom Sheet in the Create Sheet
Format dialog, and then click OK.

Create Sheet Fom’latm

Format Mame:

Custom Format

[ ok ] [ concel |

You will notice that the new sheet format is listed in
the Sheet Formats folder.

Drawing4
£+ [ Drawing Resources
| Sheet Formats

[ A size, Portrait, 1 view

— [ A size, Landscape, 1 view
[ B size, 2 view

— [ C size, 4 view
[ D size, & view

— [l E size, 7 view

[JCustom Format]

Creating a Custom Template
1. On the ribbon, click Tools > Options >
Document Settings.

n Document .
. Settings

On Document Settings dialog, you can define the
standard, sheet color, drawing view settings, and
sketch settings.
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Standerd [ Secih | raming | st |

Annotations
Active Standard

!lﬂéfault Standard {ANST) v

[@: Close Cancel Apply

2. Leave the default settings on this dialog and
click Close.

3. In the Browser window, expand the Sheet
Formats folder and double-click on Custom
Format.

4. Click the right mouse button on Sheet: 2 and
select Delete Sheet from the shortcut menu.

£ L [ sketched Symbols |.
#H

- [dsheet = oo o
E : :
[ copy '

Activate _
Auto-Reattach Orphaned Annotatic

5. Click OK.

6. On the ribbon, click Manage > Styles and
Standards > Styles Editor.

Dimension > Default (ANSI).

On the Style and Standard Editor dialog, select
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10.

11.

12.

13.

14.

15.

-
[ ta itor rary - |
& nd Standard Editor [Library - Read O

=% Standard

- Default Standard (ANSI)
(@ Balloon

[t~ Center Mark

EJ---E Datum Target

=1 Dimension

i Architectural (ANST)

i Default - Fraction (ANSI)
i Diefault - mm (ANST)

- Default - mm [in] (AMSI)
80 fault (ANST -
(- Feature Control Frame
=B Hatrh

Click the New button located at the top of the
dialog.

Type-in Custom Standard in the New Local
Style dialog, and then click OK.

Click the Units tab and set Precision to 3.123.

Units |Alherﬁate Units | Display I Text | Tolerance I Options I Motes and Le

Units Linear
Linear Fol'mat -
0.0 Decimal -
Predision
Decimal Marker [_3,. 123 F -
. Period v Fractional Text Scale
70%

Click Done, and then Yes.

On the Application Menu, click Save As > Save
Copy As Template. This will take you to the
templates folder on your drive.

Type-in Custom Template in the File name box.

Click Save.

Close the drawing file without saving it.
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Autodesk Inventor Professional u

Save changes to Drawing4?

/'_L

Cancel ] ’ Prompts =

Starting a Drawing using the Custom

template
1. On the ribbon, click Get Started > Launch >
New.

2. On the Create New File dialog, click the Custom
Standard.idw icon.

]

B8

Custormn
Template.idw

3. Click Create and OK to start a new drawing file.

Generating the Drawing Views
1. To generate views, click Place views > Create >

2. On the Drawing View dialog, click Open
existing fileﬁ.

3. Go to the project folder and double-click on
Disc.ipt.

4. Select Front from the ViewCube displayed on
the sheet.
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Set Scale to 1:1.

Place the view at top-center of the drawing
sheet; the Projected View tool is activated.

Move the cursor downwards and click to place
the projected view.

Right-click and select OK.

Adding Dimensions

1.

On the ribbon, click Annotate > Dimension >
Dimension.

On the ribbon, click Annotate > Format > Select

Style > Custom Standard.
ﬁ) ggﬁ’ By Standard -
=+ By Standard ~|

jalloon Edit

- Layers | |[[~]By Standard |
f‘"{ Architectural (ANSI)
[ Default (ANSD
| H Default - Fraction (ANST)

[ Default - mrm (ANST)
f"’1 Default - mm [in] (ANEI)

i Custogitandard

Select the circular edge on the base view.

Right-click and select Dimension Type >
Diameter.

Place the dimension.
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6. Click OK.
TUTORIAL 3

In this tutorial, you will create the drawing of
Oldham coupling assembly created in the previous
chapter.

Creating a New Drawing File
1. On the ribbon, click Get Started > Launch >
New.

2. On the Create New File dialog, click the Custom
Standard.idw icon.

7. Select the horizontal edges on the base view. —

HH
8. Move the pointer toward right and click to place Custorn
the dimension. Template.idw
9. Click OK on the Edit Dimension dialog. 3. Click Create and OK to start a new drawing file.

Generating Base View
1. To generate the base view, click Place views >

Create > Base | on the ribbon; the Drawing
View dialog appears.

2. Click Open existing file ™~ on this dialog; the

|

|

|

|

|

|

|

I

T ¥
| A7
1 t
|

|

|

|

|

|

|

Open dialog appears.
- 3. Go to the project folder and double-click on
10. Add other dimensions to drawing. Oldham_Coupling.iam.

4. Click the Home icon located above the
ViewCube.

£

T
Al

&7

L
e

11. Right-click and select OK to deactivate the I
Dimension tool. T - _d

o

12. Save and close the drawing file. Set Scale to 1/2.
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Place the view at top left corner; the Projected
View tool is activated.

Right-click and select OK.

| 1 £ 1

: .
ﬁ |
|

Generating the Exploded View

1.

To generate the base view, click Place views >
Create > Base on the ribbon; the Drawing View
dialog appears.

Click Open existing file on this dialog; the
Open dialog appears.

Go to the project folder and double-click on
Oldham_Coupling.ipn.

Click the Home icon located above the
ViewCube.

Set Scale to 1/2.
Click in the center of the drawing sheet.

Right-click and select OK.

T ™
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Configuring the Parts list settings

1.

6.

7.

Click Manage > Styles and Standards > Style
Editor on the ribbon; the Style and Standard
Editor dialog appears.

Expand the Parts List node and select Parts List
(ANSI).

(- Leader

i+ fE Object Defaults

T Parts List

Material List {ANSI)
Parts List (ANSI-AIP)

Click the Column Chooser button under the
Default Columns Settings group; the Parts List
Column Chooser dialog appears.

Default Columns Setti
| W B Grown

| WBlumn Chooser | E] Filter
Property Column Width
ITEM ITEM 35.000
Qry QY 25,000
PART NUMEER. PART NUMBER 55.000
DESCRIPTION DESCRIPTION 55.000

On this dialog, select DESCRIPTION from the
Selected Properties list and click the Remove
button.

Select PART NUMBER from the Selected
Properties list and click Move Up.

Click OK.

Click Save and then Done.

Creating the Parts list

1.

To create a parts list, click Annotate > Table >
Parts List on the ribbon; the Parts List dialog
appears.

Select the exploded view.

Select Parts Only from the BOM View drop-
down under the BOM Settings and Properties

group.
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4. Click OK twice. 7. Click OK to place the balloons.

5. Place the part list above the title block. . I . . : |

PARTS LIST Saving the Drawing
me s L QIY 1. Click Save on the Quick Access Toolbar; the
2 Flange 2 Save As dialog appears.
3 Shaft 2
- H - 2. Type-in Oldham_Coupling in the File Name
. box.
Creating Balloons
1. To create balloons, click Annotate > Table > 3. Go to the project folder.
Balloon > Auto Balloon on the ribbon; the
Auto-Balloon dialog appears. 4. Click Save to save the file.
| FON =" 5. Click OK.
Parts g;"”"”‘" " [Balleon | Edit
List eneral ¥ ers
e = 6. Click Application Menu > Close.

{@ Ballaon
]

2. Select the exploded view.
3. Select all the parts in the exploded view.
4. Select Horizontal from the Placement group.

5. Click the Select Placement button in the
Placement group.

@ Horizontal

6. Click above the exploded view.
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Chapter 5: Additional
Modeling Tools

In this chapter, you create models using additional
modeling tools. You will learn to:

e Create slots

e  Create circular patterns
o Create holes

e Create chamfers

o Create shells

e Create rib features

e Create coils

e Create a loft feature

e Create an emboss feature
e Create a thread

o Create a sweep feature
o Create a grill feature

e Create a replace faces

e Create a face fillet

e Create a variable fillet
e Create a boss feature

e Create a lip feature

TUTORIAL1

In this tutorial, you create the model shown in
figure:

Creating the First Feature
1. Create a new project with the name Autodesk
Inventor 2016 Learn by doing.
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Open a new Inventor part file using the
Standard.ipt template.

Click the Start 2D sketch button and select the
XY Plane.

Click the Circle Center Point @ button and
draw a circle.

Click the Line / button and draw a horizontal
line on the top portion of the circle.

AR
N

6. Click the Trim % button on the Modify panel

and trim the unwanted portions of the sketch, as
shown below.

7. Apply dimensions to the sketch (Radius=0.63,

vertical length=1.102). To apply the vertical
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10.

11.

length dimension, activate the Dimension tool
and select the horizontal line. Move the pointer
downward and place the cursor on the bottom
quadrant point of the arc. Click when the

symbol o appears.

630

1.102

Click Rectangle > Slot Center Point Arc +

the Create panel.

on

Select the origin as the center point.

Select the start point of the slot arc.

Select the end point of the slot arc.

02

630

12. Move the cursor outward from the arc and click.
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-
o

13.

14.

15.

16.

Click the Dimension button on the Constrain
panel.

Select the start point of the slot arc.
Select the center point of the slot arc.

Select the end point of the slot arc.

17.

18.

Place the angular dimension of the slot; the Edit
Dimension box appears.

Enter 30 in the Edit Dimension box and click the
green check.
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-
=]
~

19. Click the Construction button on the Format 25. Apply other dimensions to the slot.
panel.

20. Click the Line / button on the Create panel.

21. Draw a horizontal line passing through the

origin.
0
i 26. Click the Circular Pattern button on the Pattern
i \ panel; the Circular Pattern dialog appears.
@ Circular |
. i
22. Click the Symmetric button on the

Constrain panel.
23. Select the end caps of the slot.

24. Select the construction line; the slot is made
symmetric about the construction line.
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28. Click the cursor button located on the right-side
on the dialog.

29. Select the origin point of the sketch.

30. Enter 4 in the Count box and 180 in the Angle
box.

31. Click the Flip button.

= == Adding the Second feature
Geometry @ Axis 1. Create a sketch on the back face of the model.

. 4 leSU
[ ok | [ canea |

The preview of the circular pattern appears.

32. Click OK to create the circular pattern.

2. Extrude the sketch up to 0.078 distance.

33. Click the Finish Sketch button.

34. Extrude the sketch up to 0.236 distance.

Creating a Counterbore Hole
In this section, you will create a counterbore hole
concentric to the cylindrical face.

1. Click the Hole button on the Modify panel; the
Hole dialog appears.
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2. Set the parameters in the Hole dialog, as shown
in figure.

3. Click on the front face of the model; the preview
of the hole appears.

Now, you need to specify the concentric reference.

4. Select the cylindrical face of the model; the hole
is made concentric to the model.

5. Click OK; the counterbore hole is created.

61

Creating a Threaded hole
In this section, you will create a hole using a sketch
point.

I
1. Click the Start 2D Sketch D button and front
face of the model.

2. Click the Point button on the Create panel.

3. Place the point on the front face of the model.

4. Click the Horizontal  button on the
Constrain panel.

5. Select the point and sketch origin; the point
becomes horizontal to the origin.

6. Create a horizontal dimension of 0.354 between
point and origin.
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7. Click Finish Sketch.

8. Click the Hole button on the Modify panel; the
Hole dialog appears.

9. On the Hole dialog, set Placement to From
Sketch.

Placement

£ From sketch -

— ¢

10. Select the Counterbore option.

11. Set the Counterbore Diameter to 0.118.

12. Set the Counterbore Depth to 0.039.

13. Select the Tapped Hole option.

62

14. Set the Thread Type to ANSI Unified Screw
Threads.

Thread Type
ANSI Unified Screw Threads:

15. Set the Size to 0.073.
Size

o073y v

16. Set the Designation to 1-64 UNC.
Designation

| 184 unC v
17. Select the Full Depth option.

[¥] Full Depth

18. Set the Direction to Right Hand.

Direction

l (@) Right Hand L\

) Left Hand

19. Click OK to create the hole.

Creating a Circular Pattern
1. Click the Circular Pattern button on the Pattern
panel; the Circular Pattern dialog appears.
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g
bl

Pattern

2. Select the threaded hole created in the previous

section.
3. Click the Rotation Axis button on the dialog.
4. Select the outer cylindrical face of the model.

5. Enter 6 in the Occurrence box and 360 in the

Angle box.

6. Click OK to create the circular pattern.

Creating Chamfers

1. Click the Chamfer © button on the Modify

panel.

2. Click the Distance and Angle button on the
dialog.

e

Chamfer = — "-|‘. ﬁ .‘\:3
i —J
% e e

| Angle

ks .- » - _P
i oK | Cancel ' Apply |
| i

z 4

3. Select the cylindrical face of the counterbore
hole at the center.

63

Face selected

4. Select the circular edge of the counterbore hole.

5. Enter 0.039 in the Distance box and 30 in the
Angle box.

6. Click OK to create the chamfer.

7. Save the model and close it.

TUTORIAL 2

In this tutorial, you will create the model shown in
figure.
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Creating the first feature

1.

Open a new Inventor part file using the
Standard.ipt template.

On the ribbon, click 3D Model > Sketch > Start

2
2D Sketch .

Select the YZ plane.

Draw an L-shaped sketch using the Line & tool
and dimension it.

1.575

L 1.575

5. Click the Offset button on the Modify panel.

+§+ Mowve ,\5 Trim ﬁ Scale

BG, Copy - Extend [} Stretch

{:} Rotate —|- Split |dl= Offset
Modify L

6. Select the sketch and specify the offset position.

7.

8.

9.

L" 1.575

Click the Line < button and draw lines closing
the offset sketch.

1.575

N

1.575

Add the offset dimension to the sketch.

1,575

i

.4%2

1.575

Click Finish Sketch.

10. Click 3D Model > Create > Extrude Ion the

ribbon.

11. Select the Symmetric option from the Mini

toolbar.
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ey ] T > Faces to be

Gl selected

Ox g~y
{ ¢_| x ) (f [y Direction1
1B Direction 2
M Symmetric
]  Asymmetric

12. Set the Distance to 1.575.

13. Click OK to create the first feature.

4. Select the front face and the bottom face of the
model.

Creating the Shell feature
You can create a shell feature by removing a face of
the model and applying thickness to other faces.

1. Click 3D Model > Modify > Shell & on the

ribbon; the Shell dialog appears. Faces to

select

2. Set Thickness to 0.197.
5. Click OK to shell the model.

Now, you need to select the faces to remove.

3. Select the top face and the back face of the : < §
model.

65



Additional Modeling Tools

Creating the Third feature

1. Click 3D Model > Sketch > Start 2D Sketch on 8. Select the sketch.
the ribbon.
9. Select the To option from the Extents drop-
2. Select the front face of the model. down.
3. (Click Sketch > Create > Slot Center to Center 10. Select the back face of the model.

on the ribbon.

=, Slot
=
Center to Center
cie

4. Draw a slot by selecting the first, second, and
third points.

First point

: a:r\l
Third point

5. Apply dimensions to the slot. 11. Click the Join button on the dialog.

Second point

[Extrude )

Shape | More

Profile

|£| Solids

| Match shape

e [ o [ cane

A

he=

12. Click OK to create the feature.

6. Click Finish Sketch.

7. Click 3D Model > Create > Extrude on the
ribbon.
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<4

Creating a Cut Feature

1. Create the sketch on the front face of the model,

as shown below.

2. Finish the sketch.

3. Click 3D Model > Create > Extrude on the
ribbon.

4. Select the sketch.

5. Select the All option from the Extents drop-
down.

6. Click the Cut button on the dialog.

Extents

&

!_ri | Solids

Output LR
[ Match shape
vd
o [ e T[. cancel |

'y

7. Click OK to create the cut feature.

Creating the Rib Feature

In this section, you will create a rib feature at the
middle of the model. To do this, you must create a
mid plane.

1. To create a mid plane, click 3D Model > Work
Features > Plane > Midplane between Two
Parallel Planes on the ribbon.

EAxis - I:: ﬁ @ Face

<% Point - @ % Convert

2 Box

L ucs b | -
brrn

" IE’__J Plane f—

gﬁ Offset from Plane

gg Parallel to Plane through Point
[ED Midplane between TKJ Planes

Plane

2. Select the right face of the model.
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3. Select the left face of the model; the midplane is
created.

Midplane created

Second face

First face

4. Click 3D Model > Sketch > Start 2D Sketch on
the ribbon.

5. Select the mid plane.
6. Click the Slice Graphics button at the bottom of

the window.

2 8]

-+ *
ECETERS

7. Click Sketch > Create > Project Geometry >
Project Cut Edges on the ribbon; the edges cut
by the sketch plane are projected.

+
@ to4 Move >
o |
Coj =
Project s
Cut Edges"| (") Rotate -
=

15 Project Geometry

% Project Cut Edges

Fa .
¢ Project Hat Pattern

=
@ Project to 3D Sketch

8. Draw the sketch, as shown below.
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il

9. Finish the sketch.

10. Click 3D Model > Create > Rib @on the
ribbon; the Rib dialog appears.

11. Select the sketch.

12. Click the Parallel to Sketch @ button on the
dialog.

13. Click the Direction 1 ¥ button.

14. Set Thickness to 0.197.

15. Click the To Next L

16. Click the Symmetric 4 button below the

Thickness box.

17. Click OK to create the rib feature.
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(1 Exrude ) 23

Bi Select Other..

) ) ) ) _ Creating the Coil
18. To hide the midplane, select it and right-click. 1. Open a new Inventor file using the Standard.ipt
template.
19. Click Visibility on the Marking Menu; the plane
will be hidden. 2. Create a sketch on the XY plane.

| Redefine Feature ) I

: |

|

@1.575

3. Finish the sketch.
20. Save the Model and close it.

4. To create a coil, click 3D Model > Create > Coil
TUTORIAL 3
In this tutorial, you will create a helical spring using
the Coil tool.

= on the ribbon; the Coil dialog appears.

In addition, the profile is automatically selected.
Now, you need to select the axis of the coil.

5. Select the centerline as the axis.

69



Additional Modeling Tools

6. Click the Coil Size tab on the dialog.

7. Inthe Coil Size tab, specify the settings as given
next.

8. Click the Coil Ends tab on the dialog.

9. Specify the settings in the Coil Ends tab, as
given next.

70

[ !
| Col Shape | Coi Size | Coil Ends |
Start 4
I ‘___..-r"""-# En
[H'qt "f] Flat x
Transition Angle Transition Angle
0des * 0@+
Flat Angle Flat Angle
sodeg ¢ o0 v
|
I |
Lok || cond | i

11. Save the model as Coil.ipt and close the file.

TUTORIAL 4

In this tutorial, you create a shampoo bottle using
the Loft, Extrude, and Coil tools.
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Third Point

K Second Point

First Point

6. Add dimensions to the sketch.

—
N

Creating First Section and Rails
To create a swept feature, you need to create
sections and guide curves.

1. Open anew Part file.

2. Click 3D Model > Sketch > Start 2D Sketch on 7. Click Finish Sketch.
the ribbon.

8. Click 3D Model > Sketch > Start 2D Sketch on
3. Select the XZ plane. the ribbon.

9. Select the YZ plane.

10. Click Sketch > Create > Line> Spline
Interpolation on the ribbon.

o] Model Sketch

® [

Line | Ellipse  Arc

4. Click Sketch > Create > Circle > Ellipse ®on Al / Line ot
the ribbon. = Line —
| (\} Spline .._g

5. Draw the ellipse by selecting the points. Control Vertex

- (YJ Sptinc

ne M Interpulatiﬂm
f:|: Equation Curve
tchi | Equation Curve

11. Select seven points to define the spline.

=~

12. Click the right mouse button and select Create.
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The spline will be similar to the one shown in

figure.
16. Select the spline.
17. Click Mirror line on the Mirror dialog, and then
select the construction line.
18. Click Apply, and then click Done.
78
(ﬁ -j 1
P\.J?&n / 5
R N
] 1.5754 \
— 21655 7.677
4,921 6.102 B.e58
+968— 3.240 b——2.364
2362
. . . . F ;r 'njm o LOGE
13. Draw a vertical construction line passing YT
through the origin.

19. Click Finish Sketch.

14. Apply dimension to the spline, as shown in
figure. Creating the second section
1. Click 3D Model > Work Features > Plane >

Offset from Plane on the ribbon.
178
1 '—_| Tl s - E : % Face
(i Ee <4 Point - @ %;ﬁ 22 Conve
PY?a-a ! © lLves | bl | -
= Plane i
/.934
i 1575 gﬂ Offset from Plane )
by
rs 7.677 [iE] Parallel to Plane through Point
4921 210 6.102 R .
g ' 2. Select the XZ plane from the Browser window.
3148 b 2,36
2.362 3. Enter 8.858 in the Distance box.
[ ] -g}l:nln |_=3_ 1968 4: Clle OK.
1.968=
5. Start a sketch on the newly created datum plane.

15. Click Sketch > Pattern > Mirror Dlﬁ] on the

ribbon; the Mirror dialog appears. 6. Create a circle of 1.575 diameter.
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7. Click Finish Sketch.
Creating the Loft feature
1. To create a loft feature, click 3D Model > Create

> Loft 'Y on the ribbon; the Loft dialog appears.

2. Select the Rails option on the dialog.

- —_
Loft =5
Curves | Conditions | Transition |
Sections Rais
@ Click to add _ Click to add
@ Py
E it
Output
= i [7] Closed Loop
¢ | Solids @ [ Merge Tangent Faces
@ B | [ o« |

3. Click Click to add in the Sections group and
select the circle.
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First Section

45

Second Section
Select the ellipse.

Click Click to add in the Rails group.
Select the first rail.

Select the second rail.

Click OK to create the loft feature.

Creating the Extruded feature

Create a circle on the top of the sweep feature.

2. Click the Extrude button on the Create panel.
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3. Extrude the circle upto 1 in.

Creating the Emboss feature
1. Click 3D Model > Work Features > Plane >
Offset from Plane on the ribbon.

2. Select the YZ plane from the Browser window.

3. Enter 2 in the Distance box.

4. Create a sketch on the plane, as shown in figure.

74

=
=

Click Finish Sketch.

Click 3D Model > Create > Emboss ¥ on the
ribbon; the Emboss dialog appears.

Click the Engrave from Face E button on
the dialog.

Set the Depth to 0.125.

Click OK to create the embossed feature.

Mirroring the Emboss feature

1.

Click 3D Model > Pattern > Mirror on the
ribbon.

Select the emboss feature from the model
geometry.

On the Mirror dialog, click the Mirror Plane
button, and then select the YZ Plane from the

Browser window.

Click OK to mirror the emboss feature.
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ribbon; the Shell dialog appears.
2. Set Thickness to 0.03.

3. Select the top face of the cylindrical feature.

Creating Fillets
1. Click 3D Model > Modify > Fillet on the ribbon;
the Fillet dialog appears.

2. Click on the bottom and top edges of the swept
feature.

3. Set Radius to 0.2.

4. C(Click OK to create the shell.

4. Click Click to add on the dialog.

5. Set Radius to 0.04.

6. Select the edges of the emboss features, and click
OK.

G [ Dy (&0s

Adding Threads
1. Start a sketch on the YZ Plane.

2. Draw the thread profile.

Shelling the Model
1. Click 3D Model > Modify > Shell & on the
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8. Type-in 0.275 and 2 in the Pitch and Revolution

boxes, respectively.
. S—
Coil : Caill e
Coil Size | Coil Ends.
Type
[Pitch and Revolution -
Pitch FHeight
0.225in ¢ | L0oain v
9.650 Revolution Taper
2 r 0.00 deg 3
3. Draw the thread axis. ok | [ cancel
L =
1
9. Click OK.

4. Click Finish Sketch.

5.  On the ribbon, click 3D Model > Create > Coil

= . 10. Start a sketch on the YZ Plane.
6. Select the axis of the coil. 11. On the ribbon, click Sketch > Create > Project
=
Geometry & .

12. Select the edges of the end face of the thread.

7. On the dialog, click the Coil Size tab and select
Type > Pitch and Revolution.
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19. Likewise, blend the other end of the thread.
13. Draw a straight line connecting the end points of
the projected elements.

14. Click Finish Sketch.
20. Save the model.
15. Activate the Revolve tool and click on the

vertical line of the sketch. TUTORIAL 5

i ial hair.
16. On the dialog, select Extents > Angle, and then In this tutorial, you create a chair

type-in 100 in the Anglel box.

17. Click the Direction 2 button.

18. Click OK. Creating a 3D Sketch
1. Start a new part file using the Standard.ipt
template.

2. Click the Home icon located above the
ViewCube. This changes the view orientation to
Home.

3. On the ribbon, click 3D Model > Sketch > Start
2D Sketch > Start 3D Sketch.
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10.

] 30 Vode

2 | o |

Start Box Ex
2D Sketch ™ =

s

[}’; Start 2D Sketch [

éf' Start 3D Sketcl-:l}.
; a

On the 3D Sketch tab of the ribbon, click Draw
> Line.

Expand the Draw panel on the ribbon and
activate the Precise Input option.

- I'.ED Precise Input
3 3

On the Precise Input toolbar, click the Reset to
Origin button.

Select the Relative option from the drop-down
available on the Precise Input toolbar.

On the Precise Input toolbar, type-in 0, 0, 0 in
the X, Y, and Z boxes, respectively. Press Enter
to specify the first point.

Ex:dl [ %0 iz:u

Y%, ¥ | &7 RepositonTriad | /b Resetto Orign | (5w

A

Type-in 12 in the X box and press Tab on your
keyboard.

Likewise, type-in 0 in the Y and Z boxes. Press
Enter to specify the second point.

J

11. Type-in0, 0, and 20 in the X, Y, and Z boxes,
respectively. Press Enter.

12. Type-in 0,18, 0 in the X, Y, and Z boxes,
respectively. Press Enter.

A,

13. Type-in 0, 0 and -22 in the X, Y and Z boxes,
respectively. Press Enter.
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17. On the 3D Sketch tab of the ribbon, click Pattern
> Mirror.

18. Drag a selection box and select all the sketch
elements.

14. Type-in 0, 18, and 0 in the X, Y, and Z boxes,
respectively. Press Enter.

_.I_
I
19. Click the Mirror Plane button on the dialog, and
then select YZ Plane from the Browser window.

20. Click Apply and Done on the dialog.

15. Type-in-12, 0, and 0 in the X, Y, and Z boxes,
respectively. Press Enter.

.

16. Click the right mouse button and select OK. 21. On the ribbon, click 3D Sketch > Draw > Bend.
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s ) Bend | P 25. On the ribbon, click 3D Sketch > Constrain >
= Fix @ .
22. Type-in 3 in the Bend dialog and select the 26. Select the origin point of the sketch.

intersecting lines, as shown in figure.

/&
27. Add dimensions to fully define the sketch.
fx:3.000
3 N

23. Likewise, bend the other corners of the 3D
sketch.

28. Click Finish Sketch on the ribbon.

29. On ribbon, click 3D Model > Work Features >
Plane > Normal to Axis through Point.

x:3.000

24. Click the right mouse button and select OK.
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@ Naormal to Axiz through Point outer IOOP.
; [

Lng”
g‘\ Narmal to Curve at Paint

30. Click on the horizontal line of the sketch and its
end point.

3. Click on the 3D sketch to define the sweep path.

31. Start a 2D sketch on the new plane and create
two concentric circles.

fx:3.000

4. Click OK to sweep the profile.

1.250

32. Click Finish Sketch.

Creating the Sweep feature

1. On the ribbon, click 3D Model > Create > 5. Start a sketch on the YZ Plane.
Sweep.

6. Draw two concentric circles and dimension
them.

2.  Zoom into the circular sketch and click in the
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7. Click Finish Sketch.

8. Activate the Extrude tool and click in the outer

loop of the sketch.
(L 5.4 L

9. On the Extrude dialog, select Extents >
Between.

10. Click on the tubes on both sides of the sketch.

82

11. On the Extrude dialog, uncheck the Check to
terminate feature on the extended face options.

12. Click OK to extrude the sketch.

Creating the Along Curve pattern
1. On the Browser window, click the right mouse
button on the 3D Sketch and select Visibility.

— "¢ Lenter Point
¥

5o 13 Bt pten
&g sn Y, Edit 30 Sketch
(Jtex  Propertes...

(DJEn  Measure 3

2.  On the ribbon, click 3D Model > Pattern >
Rectangular Pattern.
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Click on the extrude feature.

On the Rectangular Pattern dialog, click the

Direction 1 button, and then click on the 3D
sketch.

fx:3.000

Type-in 3 and 23 in the Column Count and
Column Spacing boxes, respectively.

Select Spacing > Distance from the drop-down
menu.

Click the double-arrow button located at the
bottom of the dialog. This expands the dialog.

Set the Orientation to Direction 1.

83

Rectangular Pattern : Rectangular Patternl ﬂ

Features

| sold

Direction 1

IE DOQO

Qe 3 3

Direction 2
H

2 }

W

& 230 i < [ Hon )
[ o ][ conca ]
Direction 1 Direction 2
Ly | start [B | start
Compute Orientation
Optimized ) Identical
@ Identical (@ Direction1
) Adjust Directionz

=

9. Click OK to pattern the extruded feature.

10. On the Browser window, click the right mouse

button on the 3D sketch and select Visibility.
This hides the 3D sketch.

Creating the Freeform feature
1.

On the ribbon, click 3D Model > Work Features
> Plane.
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' 5 Axic = i the freeform box.
| Point -
| Rl L ucs ‘ b 10. Click and drag the side-arrow of the freeform
| box.
@ Plane

2. On the Browser window, click the XZ Plane. A
plane appears on the XZ Plane.

3. Click on the extruded feature. A plane appears
tangent to the extruded feature.

11. Click and drag the front arrow of the freeform
box.

.
~ c e
B >
= s
\
= T
<

4. Start a sketch on the new plane.

5. Place a point on the sketch plane and add
dimensions to position it.

10.000

12. Click and drag the top arrow to increase the
height of the freeform box.

6. Click Finish Sketch.

7. On the ribbon, click 3D Model > Freeform >

s

Box -
8. Select the plane tangent to the extruded feature.

9. Select the sketch point to define the location of
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Editing the Freeform Shape
1. On the ribbon, click Freeform > Edit > Edit

Form @ .

2. Hold the Ctrl key and click on top faces of the
freeform shape.

N %
o [ £ o

@l B

13. On the Box dialog, type-in 4, 1, and 2 in the
Faces boxes, respectively.

3. Click on the arrow pointing upwards.

4. Drag it downwards.

14. Click OK to create the freeform shape.
FO-.

3]

5. Click OK on the dialog.

6. On the ribbon, click Freeform > Edit > Edit

Form @ .

7. Hold the Ctrl key and click on the two edges at
the front.
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2. On the Browser window, click the XY Plane.

3. Click on the vertical portion of the sweep feature
to create a plane tangent to it.

9. Click OK on the Edit Form dialog.

10. Click Finish Freeform on the ribbon. 4. Start a sketch on the new plane.

5. Place a point and add dimensions to it.

=—12.000

Create another Freeform box

1.  On the ribbon, click 3D Model > Work Features
@ 6. Click Finish Sketch.
> Plane .

86



Additional Modeling Tools

7.

8. Select the new plane and click on the sketch
point.

9. On the Box dialog, type-in 27, 16, and 3 in the
Length, Width, and Height boxes, respectively.

10. Click OK, and then click Finish Freeform.

11. Save and close the file.

TUTORIAL 6

Activate the Freeform Box tool.

In this tutorial, you create a bolt.

Start a new part file

1.

Start a new part file using the Standard.ipt
template.

On the ribbon, click 3D Model > Primitives >

Primitive drop-down > Cylinder @

Click on the YZ Plane.
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6.

Click the origin point of the sketch to define the
center point of the circle.

Move the pointer and type-in 0.75 in the box,
and then press Enter.

Type-in 3 in the Distance box and press Enter.

Creating the second feature

1.

2.

Start a sketch on the YZ Plane.

On the ribbon, click Sketch > Create >
Rectangle drop-down > Polygon.

Y Three Point Arc

Slot

+ Center Point Arc
O
Polygon I:}

Click the sketch origin.

Type-in 6 in the Polygon dialog

Move the pointer vertically upward. You will
notice that a dotted trace line appears between
the origin point and the pointer.
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6. Click to create the polygon.
7. Click Done on the dialog.

8. On the ribbon, click the Sketch > Format >

LS
Construction = .

9. Activate the Line tool and select the vertices of
the polygon.

10. Activate the Dimension tool and create a
dimension, as in figure.

|
11. Finish the sketch.
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12.

13.

14.

15.

Activate the Extrude tool and select the sketch.

On the Extrude dialog, type-in 0.5 in the
Distance box.

Use the Direction 1 or Direction 2 buttons to
make sure that the polygon is extruded toward

left.

Click OK.

Adding Threads

1.

4.

On the ribbon, click 3D Model > Modify >
Thread & '

Click on the cylindrical face of the model
geometry.

On the Thread dialog, uncheck the Full Length
option and type-in 1.5 in the Length box.

[ Full Length =]
_ Length
1.5 b

Click the Specification tab to specify the thread
settings.
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r'l'r"_ew . -\; = ™
Specification
Thread Type
[Anst Unified Screw Threads -
Size Designation
lo7s I ECET
Class.
(@) Right hand
}
2 Left hand
@ (o< J[ conedl |[ oy |
L =)

4. Click Done on the Parameters dialog.
5. Click OK to add thread.

5. Click the right mouse button in the graphics
window and select Dimension Display >

Expression.
([ Filet)
(Measure =) (0] extude )
| Undo <5 [ iz Revolve
| workPlane [5] ) (& tile )

Creating iParts

iParts allow you to design a part with different
variations, sizes, materials and other attributes.
Now, you will create different variations of the bolt
created in the previous section.

1. On the ribbon, click 3D Model > Manage >
Parameters. This opens the Parameters dialog.

Je

Parameters

6. On the Browser window, click the right mouse
button on the Extrusionl and select Show
Dimensions. You will notice that the
dimensions are shown along with the names.

2. On the Parameters dialog, type-in Diameter in
the first cell of the Model Parameters table. %:';'_B"E
| xis
1y axi[5)]) Repeat Work Plane
[z axd 8, 30 Grips.
4+ Cent ’@the[—'mm
- (1 BRI () oy i+
L [ sket s
= [Pt Extrusior = =

3. Likewise, update the names of other parameters.
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d2 = 0.0 deg

7. On the ribbon, click Manage > Author > Create
iPart.

This opens the iPart Author dialog. In this dialog,
you will define the parameters to create other
versions of the model geometry.

-
A iPart Author

Parameters | praperties | Suppression | iFestures | Mates [ Work Features [ Thresds | other |

[ part2 Ex Name:
& (It Extrusiont =9 Diameter
- Diameter [0.751n] =l Height
= Height [3in] [<<] Headsize
x= d2[0.0 deg] Bl Headwidth
= (I Bxtrusionz Threadiength

P TS

pLLLL

I Member [Part Humber D& | Height | ize | idth | |
1 |Partz-01 |Part2-01 [0.75in  [3in [L5in 0.5in [L5in |

@ [opers. [ ver ] [oc J[ o |

NS ]

The table at the bottom of this dialog shows the
parameters for the iPart factory. You will notice that
the renamed parameters are automatically added to
the table. If you want to add more parameters to the
table, then select them from the section located at the
left side. Click the arrow button pointing towards
right. Likewise, if you want to remove a parameter
from the table, then select it from the right side
section and click the arrow pointing toward left.

8. Now, click the right mouse button on the table
and select Insert Row. Notice that a new row is
added to the table.

|ﬂ Member | Part Number |Diameter | Height

3, Part2-01 _P_a_rtz—_m U_. 75in 3 ir_'|
Insert Row h
Delete
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9. Likewise, insert another row.

10. In the second row of the table, type-in new
values (5, 0.75, and 3) in the Height, Headwidth,
and Threadlength boxes. This creates the second
version of the bolt.

11. In the third row of the table, type-in new values
in (2, 0.75, and 3) the Headsize, Headwidth, and
Threadlength boxes. This creates the third
version of the bolt.

Now, you have to set the default version of the bolt.

12. Click the right mouse button on the third row of
the table and select Set As Default Row.

£ JHarts-us
3 [Part2-02

|Farteus

Inmmin nn

[Lon

In

[Uersin |3
I =

Insert Row

Delete Row

—

13. Click OK to close the dialog. Notice that the
default version of the bolt changes.

Set As Default Row N

Custom Parameter Column
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T | A
@Part{l
B iﬁ Table
&) Partz-01
N B i
&) Partz-02

i B3 soid Bodies( 20
B [T View: Master Cnpy

E-- [ Origin L :
- [Jl¥zrlare  GEneateHl

¥ZFlane  Help Topics...
= PR "

_ . If you want to edit the table using a spreadsheet,
¥n th'? Bowser Bar, you will notice that the Table then click the right mouse button on Table and
item is added. select Edit via Spreadsheet. Click OK on the

) . ) message box.
14. Expand the Table item in the Browser Window

to view the different variations of the iPart. @E =
Notice that the activated version of the iPart is i f']g . _
. SEE T tiPart Authior
+ Repes
designated by a check mark. 2 _
&
@ Part2 = £ T
-~ B able - 3 solic LTIEL _aﬁﬂaﬁ“‘"
- [ Viewi==
H i B = Orig: Expand Al Children
&l Partz-03 | Orig
I Collapge all Children
o Part2-02
i — [ How To...
— I'l__|-| XY Plane

15. Double-click on any other version of the iPart to

activate it. Now, modify the values in the spreadsheet and close

it. A message pops up asking you to save the

g7 part2 changes. Click Yes to save the changes.
@Table
& Partz2-01 Flan s | c D | E F o 6 | H ]
ﬂ Part2-03 -F & Memberﬂpal‘t NumiDiameter Height Headsize Headwidt Threadler Threadl
&) Partz-02 2 [Part2-01 Part2-01 0J5in  3in 15in  05in  15in  Compute
3 Part2-03 Part2-03 0.75in 5 15in  075in 3 Compute
4 |Part2-02 Part2-02 0.75in  3in 2 0.75in 3 Compute

If you want to save anyone of the iPart versions as a
separate part file, then click the right mouse button
on it and select Generate Files.

o)

@ Part2

lf—]— fﬂ Table

— & Partz-01
— &) Partz-03
—[v14 EEEE (5 Repeat Edit using Spreadsheet
& 73 Solid Bodies(1]

& Delete:
If you want to make changes to any version of the E: {3=View: Master WL
bolt, then click the right mouse button on it and kj g;nz o (i} EditTable...
select Edit table. — [ xz Plane

— [ x¥ Plane
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16. Save and close the file.

TUTORIAL 7

In this tutorial, you create a plastic casing.

Creating the First Feature

1. Open anew Autodesk Inventor part file using
the Standard.ipt template.

2. Create a sketch on the XZ Plane, as shown in
figure.

k!

3. Click Finish Sketch.

4. Click the 3D Model > Create > Extrude on the
ribbon; the Extrude dialog appears.

5. Set the Distance to 3.15.

6. Click the More tab and set the Taper angle to -
10.

7. Click the OK button.

Creating the Extruded surface
1. Click 3D Model > Sketch > Start 2D Sketch on
the ribbon and select the XY Plane.

2. Click the Slice Graphics ‘@ button at the bottom
of the window or press F7 on the keyboard.

3. Click Sketch > Create > Line > Spline
Interpolation on the ribbon.

4. Create a spline, as shown in figure.

5. Apply dimensions to the spline, as shown
below.

10,500 10.000

6.500————==
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1375

2 500m1e2, 0

6. Click Finish Sketch.

7. Click the Extrude Ibutton.

8. On the Extrude dialog, set the Output type to
Surface.
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9. Set the Extents type to Distance.

10. Select the Symmetric button.

11. Extrude the sketch up to 17 in distance.

Replacing the top face of the model with

the surface
1. On the Surface panel of the 3D Model ribbon,

click the Replace Face E button; the Replace
Face dialog appears.

Now, you need to select the face to be replaced.
2. Select the top face of the model.

Next, you need to select the replacement face or
surface.

3. Click the New Faces button on the dialog and
select the extruded surface.

@ You can also use a solid face to replace an existing

face.

4. Click OK to replace the top face with a surface.

5. Hide the extruded surface.

6. Hide the extruded surface by clicking the right
mouse button on it and un-checking Visibility.

Creating a Face fillet
1. Click the Fillet button on the Modify panel.

2. (Click the Face Fillet button on the Fillet dialog.

3. Select the top surface as the first face and the
inclined front face as the second face.

4. Set the Radius to 1.5 and click the OK button to
create the face fillet.
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preview of the fillet appears.

4. Select a point on the fillet, as shown in figure.

5. Likewise, apply a face fillet of 1.5 radius
between top surface and the back inclined face
of the model.

5. Select another point the fillet, as shown in figure.

Creating a Variable Radius fillet

2. Click the Variable tab on the Fillet dialog.

1. Click the Fillet button on the Modify panel.

6. Set the radii of the Start, End, Point 1 and Point
2 as shown below.

Paint Radius Position

I:E Start .5 0.0

|¥] smooth radius transition End 6 § 4
Paint 1 i 0.0000
g 0.2103

B @eo ok |[Lcancel J[ #eay ] Point 2

You can also specify the fillet continuity type. By
3. Select the curved edge on the model; the default, the Tangent Fillet type is specified.
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Select Smooth (G2) Fillet type.

Make sure the Smooth radius transition option
is checked.

Click OK to create the variable fillet.

Mirroring the fillet

10.

11.

12.

13.

14.

Click the Mirror P button on the Pattern panel;
the Mirror dialog appears.

Select the variable radius fillet from the model.
Click the Mirror Plane button on the dialog.
Select the XY Plane from the Browser window.

Click OK to mirror the fillet.
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Shelling the Model

1.

Click the Shell &’ button on the Modify panel;
the Shell dialog appears.

Click the Inside .rﬁ|button on the dialog and set
the Thickness to 0.2 in.

Rotate the model and select the bottom face.

4. Click OK.

Creating the Boss Features

1.

Click 3D Model > Sketch > Start 2D Sketch on
the ribbon and select the bottom face of the
model.
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9. Click the Thread button on the dialog.

2. Draw a rectangle with Construction =~ button 10. Select the From Sketch option from the
selected on the Format panel. Placement group.
3. Apply dimensions to the rectangle. 11. Select the points located on the corners of the
rectangle; the bosses are placed at the selected
4. Click the Point button on the Create panel. points.

5. Place four points at corners of the rectangle.

12. Click the Thread tab and specify the parameters,
6. Click Finish Sketch. as shown below.

anss M X 1

Now, you will create bosses by selecting the points
created in the sketch.

7.  On the ribbon, click the Show Panels ®- button
located at the right side, and then select Plastic
Part from the menu.

8. Click the Boss button on the Plastic Part panel;
the Boss dialog appears.

fE Grin | &,
&F Rest ~
Plastic Part
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13. Click the Ribs tab and check the Stiffening Ribs
option.

14. Set the rib parameters, as shown next.

rBuss M w

shape | Thread | Ribs

Stiffening Ribs
3 3

Creating the Lip feature

1. Click the Lip — button on the Plastic Part panel
of the ribbon; the Lip dialog appears.

2. Click the Lip button on the dialog.

0in| p

Fillet Options |

1-""-0 deg b
*—dbdeg  + 3. Select the outer edge of the bottom face.

L

15. Expand the Fillet options.
b
Fillet Options

= 0 deg ¥

360 deg 3

16. Specify the fillet options, as shown below.

[=) Fillet Options
4. Click the Guide Face button on the dialog and

0 select the bottom face of the model.

17. Click OK to create the bosses with ribs.
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5. Click the Lip tab and set the parameters, as
shown below.

rUp:l_ipI mw

@ | shape | Lo |

]

@ @ I ==

e

6. Click OK to create the lip.

Creating the Grill Feature

1. Create a sketch on the back inclined face.

2. Click Finish Sketch.

3. Click the Grill button on the Plastic Part panel.

B Gl

4. Select the rectangle as the boundary and set the
Boundary parameters, as shown below.

(Gl = |

Boundary |Island | Rib | Spar | Draft |

Frofile |£! Solid

w

5. Click the Rib tab and select the horizontal lines.

B

6. Set the rib parameters, as shown below.
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[ Grilt: Griti1. ﬁ

| Boundary | Island | Rib | Spar | Draft |

Profile

weo [ o ) [ o 6]

e

7. Click OK to create the grill.

8. Save the model as Plastic Cover.ipt.

Creating Ruled Surface

1. Click 3D Model > Surface > Ruled Surface &
on the ribbon and select the bottom edge of the
model.
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2. Click the Normal @button on the Ruled
Surface dialog.

The preview of the ruled surface appears normal
to the selected edge.

You can click the Alternate All Faces button
to change the direction of the ruled surface.

3. Type in 2 in the Distance box.

4. C(Click OK to create the ruled surface.

The ruled surface can be used as a parting split
while creating a mold.

5. Close the part file without saving.
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Chapter 6: Sheet Metal
Modeling

This Chapter will show you to:

e Create face feature

e Create Flange

e  Create Contour Flange
e Create Corner Seam

e Create Punches

o Create Bend Feature

e Create Corner Rounds
e Flat Pattern

TUTORIAL 1

In this tutorial, you create the sheet metal model
shown in figure.

Starting a New Sheet metal File
1. To start a new sheet metal file, click Get Started
Launch > New on the ribbon.

2. On the Create New File dialog, click the Sheet
Metal.ipt icon, and then click Create.

7

Sheet
Metal.ipt

Setting the Parameters of the Sheet Metal

part
1. To set the parameters, click Sheet Metal > Setup
> Sheet Metal Defaults on the ribbon; the Sheet
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Metal Defaults dialog appears.

ET
Sheet Metal
Defaults |

| Setup + I

-
Sheet Metal Defaults

Sheet Metal Rule
[Defaut

[¥] Uze Thickness from Rule

Material
[Ely.I Sheet Metal Rule ( Generic ) v]

Unfold Rule
|By Sheet Metal Rule ( Default_KFactor )

QK

L o)

This dialog displays the default preferences of the
sheet metal part such as sheet metal rule, thickness,
material, and unfold rule. You can change these
preferences as per you requirement.

2. To edit the sheet metal rule, click the Edit Sheet
Metal Rule button on the dialog.

-
Sheet Metal Defaults

Sheet Metal Rule
Default

.]%

In the Sheet tab of the Style and Standard Editor
dialog, you can set the sheet preferences such as
sheet thickness, material, flat pattern bend angle
representation, flat pattern punch representation
and gap size.

[TF 1 loa Thirdmace fram Diola
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- ‘ ! f P
e e Shest | Bend | Corer

i I
= Hestien [osmiion 2 Bend Intersection 3 Bend Intersection
4 o e Relief Shape Relief Shape
Matenial Unfoid Rule = =
e =] (DefadFracar =2 [TJ"IITI to Bend "] [E‘.our:d with Radius =
Material and. ﬂ o oy . o . g
thickness L—mmm . s o E— Relief Size Relief Radius
[Fhidkess =24 s | BendRadius 3
(" s : X\ L il
& & Gap Size
Flat Pattern —j
Bend Angle
Flat Pattern Puch
representation
@] [ e ]

3. In the Sheet tab, set the Thickness to 0.12 and

. 7. After setting the required preferences, click the
leave all the default settings.

Done button on the dialog, and then click Yes.
4. Click the Bend tab. The Unfold Rule defines the folding/unfolding
method of the sheet metal part. To modify or set a
new Unfold Rule, click the Edit Unfold Rule button
on the Sheet Metal Defaults dialog.

In the Bend tab of this dialog, you can set the bend
preferences such as bend radius, bend relief shape
and size, and bend transition.

|_ Sheat | Bend |Com&r| Unfold Rule
fend Rke By Sheet Metal Rule ( Default_KFactor ) v/ l}t}
Relief Shape Relief Width {a)
[|_|‘h Straight v] Thickness i
Relief Depth () On the Style and Standard Editor dialog, select the

A Thickness *0.5ul T required Unfold Method.
Unfold Method

Minimum Remnant

Thickness = 2,0 ul b
Remnant {C)
B Bend Table
Bend Radius B Bend Transition % Custom Equation
Thidkness 3 f
You can define the Unfold rule by selecting the
i, staightLine Linear method (specifying the K factor), selecting a
= Arc Bend Table, or entering a custom equation. Click
L rem i Bend Done after settings the parameters.
5. Set the Relief Shape to Round. 8. Close the Sheet Metal Defaults dialog.
6. Click the Corner tab. Creating the Base Feature
1. Create the sketch on the XZ Plane, as shown in
In the Corner tab, you can set the shape and size of figure.

the corner relief to be applied at the corners.
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6.000

Click Finish Sketch.

To create the base component, click Sheet Metal
> Create > Face on the ribbon; the Face dialog
appears.

- Sheet Metal Hgﬁ

Start
20 Sketch ™ ||,

Sketch

4. C(Click OK to create the tab feature.

Creating the flange

1.

To create the flange, click Sheet Metal > Create
> Flange on the ribbon; the Flange dialog
appears.

Select the edge on the top face, as shown.
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Set the Distance to 4.
Height Extents

[Dis’lance N'=]
4 h r

Click on the Bend from the intersection of the
two outer faces icon in the Height Datum
section. This measures the flange height from
the outer face.

Under the Bend Position section, click the
Inside of the Bend extents icon.

Click OK to create the flange.

Creating the Contour Flange

Draw a sketch on the front face of the flange, as
shown in figure.
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|
2. Click Finish Sketch.

3. To create the contour flange, click Sheet Metal >
Create > Contour Flange on the ribbon; the
Contour Flange dialog appears.

4 % % fg) Lof
| D g co 6. Click >> located at the bottom of the dialog.
te Face Flange|Contour
tch” Flange ange[, &~ Her
p "—""Lireat-e 7. Select Edge from the Type drop-down.
Width Extents

4. Select the sketch from the model. Type

5. Select the edge on the left side of the top face;
the contour flange preview appears.

8. Click OK to create the contour flange.
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Shape |Bend | Corner

Shape Seam

@) Seam 1@ Maximum Gap Distance

) Rip () Face/Edge Distance

Edges

Symmeltric
Gap Gapsize

5. Click the Bend tab and make sure that the
Default option is selected in the Bend
Transition drop-down.

Creating the Corner Seam

1. To create the corner seam, click Sheet Metal>
Modify > Corner Seam on the ribbon; the
Corner Seam dialog appears.

6. Click the Corner tab and set the Relief Shape to
Round.

You can also apply other types of relief using the
options in the Relief Shape drop-down.

e | T G Rie
@ﬁ T i Unfo 7. Click OK.

{Iﬂmnr Punch =
Seam | Tool & Refol Creating a Sheet Metal Punch iFeature
Madify - 1. Open a new sheet metal file using the Sheet

Metal.ipt template.
2. Rotate the model.

3. Select the two edges forming the corner.

2. Create a sheet metal face of the dimensions 4x4.

4. Set the parameters in the Shape tab of the
dialog, as shown.
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L on

3. Click Manage > Parameters > Parameters
the ribbon; the Parameters dialog appears.

4. Select the User Parameters row and click the
Add Numeric button on the dialog. This adds a
new row.

| Addwumeric |w | | = uUpdete |
[k ] @/mmedete Updats

5. Enter Diameter in the new row.

6. Set Unit Type to in and type-in 0.04 in the
Equation box.

in {0.04) b1

7. Likewise, create a parameter named Length and
specify its values, as shown below.

RE T ETILE Farae
1{User Parameters
i~ Diameter in 0.04in

8. C(Click Done.

9. C(lick Sheet Metal > Sketch > Start 2D Sketch
on the ribbon.

10. Select the top face of the base feature.

11. Draw a slot, as shown in figure.

12. Click Dimension on the Constrain panel and
select the round end of the slot.

13. Click to display the Edit Dimension box.

14. Click the arrow button on the box and select List
Parameters from the shortcut menu; the
Parameters list appears.

Edit Dimension : d3

i Measure

Show Dimensions

Tolerance...

List Falam:ws

4
37655703 in
k]
36849653 in
6

15. Select Diameter from the list and click the green
check on the Edit Dimension box.

nPEIIT:In'E‘tEI’S ﬂw
[ —

Length
BendR.adius
BendReliefDepth
BendReliefuidth
CornerReliefSize
GapSize
JacobiRadiusSize
MinirmumRemnant
Thickness |
TransitionRadiuz Jlj

16. Likewise, dimension the horizontal line of the
slot and set the parameter to Length.
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17.

18.

19.

20.

fx:. 120 |—~ »—-|

Click the Point button on the Create panel and
place it at the center of the slot.

Delete any projected edges (yellow lines) from
the sketch.

Click Finish Sketch.

Click Sheet Metal > Modify > Cut on the
ribbon; the Cut dialog appears.

& v L

Cut |Corner Punch

1 unt
Seam Tool 9 Ref
Modify

-

Cut o

@ o) Cana

Shape Extents
| [z | Profie |Di5131'“'-E =
[7] cut Across Bend

bl

21. Accept the default values and click OK to create

the cut feature.

S

22. Click Manage > Author > Extract iFeature on

the ribbon; the Extract iFeature dialog appears.

23. On the dialog, select Type > Sheet Metal Punch
iFeature.

24. Select the cut feature from the model geometry
or from the Browser window. The parameters of
the cut feature appear in the Extract iFeature
dialog.

Next, you must set the Size Parameters of the
iFeature.

25. Set the Limit of the Diameter value to Range.
The Specify Range dialog appears.

Size Parameters

Mame Value Limit Prompt
i Dismeter 0.09in |None :_j Enter Diameter
Length 0,120 MNone | Enter Length

Thickniess  0.120n wl Enter Thickness
List

26. Set the values in the Specify Range dialog, as
shown below and click OK.

Greater than or
equal to infinity

rSpecify Range: Diamefer %1
8.04in [=2 -] o004 <o _~| [G6%n
Mirimum Default Maximum
o =)
L o

Less than or
equal to infinity

27. Set the Limit of the Length value to List. The
List Values dialog appears.

28. Click on Click here to add value and enter 0.2 as
value.

29. Likewise, type-in values in the List Values
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dialog, as shown below.

r = ™
List Values: Length w

Value o
0.2in "
0.25in
0.3in
0.35in
0.4in

e 0,450 =
< | i I

m

Default
[0.121n 2]

@ [

| [ concel |

30. Click OK.

31. Set the Limit of the Thickness value to Range.
The Specify Range dialog appears.

32. Set the values in the Specify Range dialog, as
shown below. Next, click OK.

" — B
Specify Range: Thickness. w
[@in | [z v| (002 <o x| [@30R|
Minirmum Default Maximum

[ ok |[ canel |

e o

Next, you need to select the center point of the slot.
This point will be used while placing the slot.

33. Click the Select Sketch button on the Extract
iFeature dialog.

Simplified Representation

34. Select the sketch of the cut feature from the
Browser window.

<R Part2
- &P Folded Model

-t'_i'- View: Master
D Origin

. Facel

5]

L [l | Bketch?
e

35. Click Save; the Save As dialog appears.

36. Browse to the Punches folder and enter Custom
slot in the File name box.

Savein: | Cataleg
Narme

| Geometric Shapes

| Pockets and bosses

.. Punche= -h
. Slots
37. Click Save.
38. Click Application Menu > Save.
39. Save the sheet metal part file as Custom slot.

40. Switch to the sheet metal file of the current
tutorial.

Creating a Punched feature
1. Create a sketch on the top face of the base sheet,
as shown below.

4,000 ‘
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2. Click Finish Sketch.

3. To create the punch, click Sheet Metal > Modify
> Punch Tool on the ribbon; the PunchTool
Directory dialog appears.

(] rip Ho
Semch Unfold [T Co
Tool Refold (7] Co
Modify =

4. Select Custom slot.ide from the dialog and click
Open; the PunchTool dialog appears .

Preview | Geometry | Size

Location:

Punch

curved slot.ide -

Custom slot.ide T
L
D-5ub connector 2Ziide |~
D-5ub connector 3.ide

D-5ub connector 4.ide
D-5ub connector S5.ide
D-5ub connector.ide

lems tbmmlim idm

-

5. Click the Size tab on the PunchTool dialog.

6. Set Length to 0.45 and Diameter to 0.1.

£ E—
PunchTool @
Preview | Geometry | Size
Mame Value
Length 0.45in
| & Diameter 01 v
| Refesh | Enter Diameter
[ Across Bend
Gl [rosn ] [ conce
c; A

7. Click Refresh to preview the slot.

8. (Click Finish to create the slot.

Note: If the slot is not oriented as shown in figure,
then click the Geometry tab on the PunchTool
dialog and type-in 90 in the Angle box.

Creating the Rectangular Pattern

1. Click Sheet Metal > Pattern > Rectangular
Pattern on the ribbon. The Rectangular Pattern
dialog appears.
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| 2:2 Rg:_:_t%ngui_aq Direction 1
Qgﬁl Circular ‘ D E
[p|ﬁ] Mirrar _ Gae ﬁ
Pattern
<> 0.6 )
2. Select the slot feature.
| Spacing -

°
L' You can also select multiple solid bodies from the

| 8. Click the Direction 2 button on the dialog.
graphics window using the Pattern Solids ”ﬁoption.

Direction 2
3. Click the Direction 1 button on the dialog. @a ] %
i [

©[Zam |

9. Select the edge on the base feature, as shown

below.
4. Select the edge of the base feature, as shown

below.

Edge to be selected

5. Select Spacing from the drop-down located in

the Direction 1 group. 10. Click the Flip @button to make sure the arrow

is pointed toward right.

6. Specify Column Count as 5. ) )
11. Select Spacing from the drop-down located in

7. Specify Column Span as 0.6. the Direction 2 group.
12. Specify Column Count as 2.

13. Specify Column Span as 2.
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14. Click OK to create the pattern.

1.200

r==—.B00-==

3. Click Finish Sketch.

4. Click Sheet Metal > Create > Face on the ribbon
and create a face feature.

Creating the Bend Feature
1. Create a plane parallel to the front face of the
flange feature. The offset distance is 6.3.

Reference face

2. Create a sketch on the new work plane.
5. Click Sheet Metal > Create > Bend on the

ribbon. The Bend dialog appears.

Lofted Flange | Bend H

Contour Roll E Fold h ¢

Hemn

=

6. Select the edges from the model, as shown
below.
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2. Set the Radius value to 0.2.

3. Set the Select Mode to Feature.

i = ™
Corner Round ﬂ

Select Mode

Caorner Radius
0 Selected 0.2in pi

Click to add a cnrnek @ Feaﬁ

[ ]

(7 Cormer

4. Select the face feature from the model.
7. Make sure the Bend Extension is set to

perpendicular.
Bend Extension

R

8. (Click OK to create the bend feature.

5. Click OK to apply the rounds.

9. Hide the work plane.

A Y

Applying a corner round

1. To apply a corner round, click Sheet Metal >
Modify > Corner Round on the ribbon; the
Corner Round dialog appears.

Creating Countersink holes

G R s 1. Click Sheet Metal > Modify > Hole on the
::ollj h‘ ; ribbon; the Hole dialog appears.

= o orner Chamfel

Modify
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2. Set the Placement method to Concentric.

T

3. Set the hole type to Countersink. ;

QD &

4. Set the other parameters on the dialog, as shown
below.

7. Click Apply.

8. Again, click on the flange face and select the

5. Click on the face of the flange, as shown below.
other corner round as the concentric reference.

6. Select the corner round as the concentric
reference.

9. C(lick OK to create the countersink.

Creating Hem features

1. To create the hem feature, click Sheet Metal >
Create > Hem on the ribbon; the Hem dialog
appears.
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G Lofted Flange
g Contour Roll

Flange @:” em.

2. Set the Type to Single.
Type

Single
) Teardrop
O Rolled
& Double

3. Select the edge of the contour flange, as shown
below.

4. Leave the default settings of the dialog and click
OK to create the hem.

Mirroring the Features

1. Click Mirror B on the Pattern panel; the Mirror
dialog appears.

2. Click >> at the bottom of the dialog and make
sure the Creation Method is set to Identical.

3
Mirror | ;

0 @ Features
Mirror Plane

(B o

[ o e |

Creation Method
("1 Optimized

@ Identical  g—
(7 Adjust

L w2

3. Select the features from the Browser window, as
shown below.

I ﬁ Contour Flange1

D Corner Round 1
Holel
Hole2
&7 Hem1

4. Click the Mirror Plane button on the dialog and
select the YZ Plane from the Browser window.
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=+ @ Folded Model
-r:m View: Master
—- [ZF Origin
— Hp—
— [CH %Z Plane
— [CH Y Plane
— []% Axis
— [y Ais
— [-1z axis

— < Center Point

5. Click OK to mirror the feature.

6. Create a corner seam between the mirrored
counter flange and flange.

Creating the Flat Pattern
1. To create a flat pattern, click Sheet Metal > Flat
Pattern > Flat Pattern on the ribbon.

You can set the order in which the bends will be
annotation.

2. Click the Bend Order Annotation button on the
Manage panel. The order in which the bends
will be annotated is displayed.

— 5 '
¢ o HH
Sheet Metal |Bend Order
Defaults |Annotation| Fo

Manage

3. To change the order of the bend annotation,
click on the balloon displayed on the bend. The
Bend Order Edit dialog appears.

4. Select the Bend Number check box and enter a
new number in the box.
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Bend Order Edit =S * * * *

Bend MNumber

— = |
= 3 r

i
LiL] L

Dupiicate Mumber

oK ] L

C
5. Click OK to change the order.
6. To switch back to the folded view of the model, =
click Go to Folded Part on the Folded Part ‘ — )
panel. : . HEREm——

5. Activate the Base View tool and select Sheet
Metal View > Flat Pattern on the Drawing
View dialog.

o 0F] FlatPattern

| B et

| Folded Part

7. Save the sheet metal part.

Creating 2D Drawing of the sheet metal ) _
6. Place the flat pattern view below the Isometric

part view.
1. On the Quick Access toolbar, click the New
button. |
2. On the Create New File dialog, double-click on ﬂ m
Standard.idw. ) )

3. Activate the Base View tool and insert the
Isometric view on the drawing sheet.

poooo

1 113014

. T - ot D T

4. Likewise, create the front, and top views of the

7. Toadd bend notes to the flat pattern, click
sheet metal part.

Annotate > Feature Notes > Bend on the ribbon.
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10. To add centerlines to the flat pattern view, click
the right mouse button on it and select
Automated Centerlines.

>
L2

8. Click the horizontal bend line on the flat pattern
to add the bend note.

] ]

L e L ey e b b S

00000

11. On the Automated Centerlines dialog, click the
Punches button under the Apply To section.

=
(=1
=
=}

v
%

=
o ]
=
[ ]
(=]

UP 90° R.12

00000

12. Click OK to add centerlines to the flat pattern

9. Likewise, select other bend lines on the flat VIeW.
pattern. You can also drag a selection box to
select all the bend lines from the flat pattern D@-ﬂ N 90° £.12
view. Iy } ! 1
J e s | .
mgl.u N o0° & .12 :“ e 5‘ - - E‘ ;’| ;z‘
| | | . I - B |
2 ! -ep-  -do- ! 9 al
T T N T T N
& % & e o oy B fg. o _wperRaz_
i d = i 2
N | | N
o _UPwrRu A ||

13. Likewise, add centerlines to other views on the
drawing sheet.
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14. To add a punch note, click Annotate > Feature
Notes > Punch on the ribbon.

"¢ Chamfer

Holeand E@ Pun.ch

15. Zoom into the flat pattern view and click on the
arc of the slot.

16. Move the pointer and click to create annotation.

17. Use the Retrieve Dimension and Dimension
tools to add dimensions to drawing.

18. Save and close the drawing and sheet metal
part.
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Chapter 7: Top-Down
Assembly and Motion
Simulation

In this chapter, you will learn to

e Create a top-down assembly
o Insert Fasteners using Design Accelerator
e Create assembly joints

TUTORIAL1

In this tutorial, you will create the model shown in
figure. You use top-down assembly approach to
create this model.

Creating a New Assembly File
1. To create a new assembly, click New Assembly
on the welcome screen.

Creating a component in the Assembly

In a top-down assembly approach, you create
components of an assembly directly in the assembly
by using the Create tool.

1. Click Create on the Component panel. The
Create In-Place Component dialog appears.
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I

!

&
I
A

MNew Component Name
| Base|

Mew File Location

Template

| |standard.ipt

[ C:\UzersiTutorial Books\Documents \InventorAutodesk Inventor 2016 Tutorizl
Default BOM Structure

BéE Mormal vl [] virtual Component

2

In the Create In-Place Component dialog, set
the New File Location to the current project
folder.

Click the Browse to New File Location @ieon.

On the Save As dialog, click the Create New
Folder ' icon.
Type C07_Tut_01 as the name of the folder.

Double-click on the new folder and click Save.

Click OK on the Create In-Place Component
dialog.

Expand the Origin folder in Browser window
and select the XZ Plane. The 3D Model tab is
activated in the ribbon.

? | 4; Azcembly View = 4
% Assembly1

= D Relationships
Representations
= [ Crigin

[ ¥z Plane

+ Center Point

10. Click Sketch > Start 2D Sketch on the ribbon.
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11. Select XY Plane.

12. Create a sketch as shown below.

6.250

12. Click Finish Sketch.

13. Click 3D Model > Create > Extrude on the
ribbon and extrude the sketch up to 1.5 in.

14. Start a sketch on the top face and draw a circle
of 2 in diameter.

120

15. Click Finish Sketch

16. Extrude the sketch up to 3.75 in distance.

IEE=—D
'_TEEBHE v)

O | &~ By
zlx Gy

17. Create a counterbore hole on the second feature.

i Hole : Holel B Mw
Placement —
@c tri 3 B i K
[. Concentric ] (ﬂ_@ -
Hane @EE
i§| Solids X

| Concentric Reference 12 ﬁ .

oX§
Drill Paint Termination
o ol 16| [towha
| ok Uk o8 “F
I weo [k [ concd |
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18. Create a through hole of 0.5 diameter on the first
feature.

19. Create a circular pattern of the hole.

6.

121

1.

20. Click the Return button on the ribbon.

«O

| l'-!etur;‘!rS :
| -
Return

Creating the Second Component of the
Assembly

Click Assemble > Component > Create Efvon
the ribbon; the Create In-Place Component
dialog appears.

Enter Spacer in the New Component name
field.

Check Constrain sketch plane to selected face
or plane option.

Click OK.

Select the top face of the Base.

Click Sketch > Start 2D Sketch on the ribbon.
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7. Select top face of the Base.

8. On the ribbon, click Sketch > Create > Project
Geometry and select the circular edges of the 10. Click Finish Sketch
Base ' '

11. Extrude the sketch up to 1.5 in.

12. Click Return «0 on the ribbon.

Creating the third Component of the
9. Draw acircle of 4.5 in diameter. Assembly

1. Click Assemble > Component > Create on
the ribbon; the Create In-Place Component
dialog appears.

2. Enter Shoulder Screw in the New Component
name field.

3. Check Constrain sketch plane to selected face
or plane option.

4. Click OK.
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5. Click on the top face of the Base.

10. Activate the Chamfer @tool and chamfer the
edges, as shown in figure.

6. Start a sketch on the YZ Plane.

11. Activate the Fillet tool and round the edges, as
shown in figure.

8. (Click Finish Sketch.

9. Activate the Revolve tool and revolve the
sketch.
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12. Click Return *© on the ribbon.

13. Save the assembly.

Adding Bolt Connections to the assembly
1. On the ribbon, click Design > Fasten > Bolt
Connection.

Bolted
Connecticn

2. On the Bolted Connection Component
Generator dialog, under the Design tab, select
Type > Through All.

3. Select Placement > Concentric.

4. Select the top face of the Spacer.

5. Click on the hole to define the circular reference.

6. Rotate the model and click on the bottom face of
the base. This defines the termination.

7. On the dialog, set the Thread type to ANSI
Unified Screw Threads.

8. Make sure that the Diameter is set to 0.5 in.
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17. On the pop up dialog, set the Category to Nuts
9. On the dialog, click Click to add a fastener. and select Hex Nut -Inch.

Click to add a fastener

=ﬁ

fEl

10. On the pop up dialog, set the Standard to ANSI . P e HexNut-Inch
and Category to Hex Head Bolt. Uit 2 das ot

11. Select Hex Bolt-Inch. This adds a hex bolt to the

list. 18. Click OK twice to add a bolt connection

subassembly.

! .Jrfn}}}

Hex Bolt - Inch

12. On the list, click Click to add a fastener below
the Hex Bolt.

13. On the pop up dialog, scroll down and select
Plain Washer (Inch).

@ Patterning components in an assembly
1. On the ribbon, click Assemble > Pattern >
t Plain Washer {Inch) Pattern,

14. Click Click to add a fastener at the bottom of

the list. 2. Select the Bolt connection from the Browser
e window.
eX =1
i 2 7/18-14UNC - 3.25

a Plain Washer {Inch) L 4 Center Point

7/15 - Reqgular - Type B @Base:l
Click to add a fastener 'Y
: J@ Spacer:1
Click to add a hStE"alf:;‘- “— {7 shoulder Screw: 1

ﬁ Bolted Connection: 1 F

15. On the pop up dialog, scroll down and select

Plain Washer (Inch). 3. On the Pattern Component dialog, click the

Circular tab and select the Axis Direction

16. Click Click to add a fastener at the bottom of button.

the list.
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- E—
Pattern Component ﬁ

< [s0.00deg ¥ |

[ ook | [ comcel |

5 )

4. Click on the large cylindrical face of the Spacer
to define the axis of the circular pattern.

5. On the dialog, type-in 4 and 90 in the Circular 2. On the ribbon, click Assemble > Relationships
Count and Circular Angle boxes, respectively. > Constrain.
6. Click OK to pattern the bolt connection. 3. On the dialog, click the Mate icon and click on

the cylindrical faces of the Spacer and Base.

4. Click Apply.

5. Click on the cylindrical faces of the Shoulder

Applying the constraint to the Screw and Base.

components

1. On the ribbon, click View > Visibility >
Degrees of Freedom.

E, @ Center of Gravity
Jegrees of Freedol
Object v|.s_.?:_ Degrees of Fre m|
Visibility " @) iMate Glyphs
Visibility

126



Top-Down Assembly and Motion Simulation

6. Click Apply.

7. On the dialog, select Flush from the Solution
section.

8. In the Browser Window, expand the Origin
folder and select XY Plane.

B+ [ Relationships
[+ [§g| Representations
B | Origin
I [ ¥z Plane
XZ Plane
= XY Plane *
(1% Asis
[y Asis
[2]z Asxis
Center Point

9. Expand the Origin folder of the Shoulder Screw
and select XZ Plane.

L e
f:»@ Eacer. |
= @ Shoulder Screw: 1
— 'FE.. View:
= [ Origin
— [EH YZ Plane
%z Plane#

— [FH %Y Plane
— [2]% Axis

+~ Center Point
10. Click OK to fully-constrain the assembly.

11. Save the assembly and all its parts.

TUTORIAL 2

In this tutorial, you create a slider crank mechanism
by applying Joints.

127

Create the Slider Crank Assembly folder inside
the project folder.

Download the part files of the assembly from
the companion website. Next, save the files in
the Slider Crank Assembly folder.

Start a new assembly file using the
Standard.iam template.

Click Assemble > Component > Place on

the ribbon.

Browse to the Slider Crank Assembly folder
and double-click on Base.

Right-click and select Place Grounded at
Origin.

Right click and select OK.
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8. Click Assemble > Component > Place on
the ribbon.

9. Browse to the Slider Crank Assembly folder
and select all the parts except the Base.

10. Click Open and click in the graphics window to

place the parts.

11. Press Esc key.

12. Click and drag the parts, if they are coinciding

with each other.

Creating the Slider Joint
1. Click Assemble > Relationships > Joint on the
ribbon; the Place Joint dialog appears.

Joint | Constrain
:I:'.‘;: Hide All

Relationships =

2. Set the Type to Slider.

128

27 Planar

& Bal

3. Select the face on the Slider1, as shown below.

4. Select the face on the Base, as shown below; the
two faces are aligned.

5. On the dialog, click the Flip Component button.
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8. Click OK.

9. Select the Slider] and drag the pointer; the
Slider1 slides in the slot of the Base.

$#
o

(8
10. Click Assemble > Relationships > Joint “Don
the ribbon.

Make sure that the arrow of the joint is along the Y-

axis. 11. On the dialog, set the Type to Slider € .

5. Click the Limits tab on the Place Joints dialog. 12. Select the face on the Slider2, as shown below.

6. Check the Start and End options under the
Linear group.
7. Set the Start value to 3.15 in and End to -3.15 in.
rPtaoe.ioint u‘
|m Limits

Angular
[|start Current O [end
| V| (e v | : 13. Select the face on the Slider], as shown below.
Linear
Start Current [i] End
315 4= 1+ 0.000in v s =+
[ oc [ cancel [[ oy |
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17. Click OK.

14. Click the First alignment button on the dialog.

Align
15. Select the edge on the Slider2, as shown below. Creating the Rotational Joint
1. Click Assemble > Relationships > Joint on the
ribbon.
| Dk
(5 E.000 - 2. Set Type to Rotational.
il

2837 Planar

(& eal

3. Select the circular edge of the arm, as shown

16. Select the edge on the Slider1, as shown below. below.

4. Select the circular edge of the Slider?2.
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5. Click OK.

Creating the Rigid Joint

1)
1. Click Assemble > Relationships > Joint "Uon
the ribbon.

2. Set the Type to Rigid.
Type

(I8 rotational

Slider
Cylindrical

227 Planar
@ Ball

3. Select the top face on the pin.

S
4. Select the circular edge on the back face of the
arm.

131

5. Click the Flip Component button under the
Connect group.

Connect /
& 0@
6. Cli‘chl:OK.

7. Create another rotational joint between the Pin
and the Pivot.

Next, you need to constrain the Pivot by applying
constraints.

8. Click the Assemble button on the Relationships
panel.



Top-Down Assembly and Motion Simulation

7] I:F EP-;, Show f—]— @
i ] 'f;.'.. Wiew:
Joint  Constrain Y e
o Hide Al = Origin
‘ ‘ — [EH YZ Plane
= — [T %z Plane
! | =1
!-I:] Relationships | — ¥ Axis
— [e1¥ axis
— [z as
10. Select the bottom face of the Pivot, and then — 0 Certer Point
select the bottom face of the Base. — (B rotational:2

Iﬂ—]— @ Base:l
@y (Emm___Jp J; T:E- View:

+ | & E —- [ Origin
— [ZH ¥Z Plane
— [EH %Z Plane
— [ xy Pl%ne
— [ 1% A dh
— [y Axis
— (17 Axis
— <& Center Point
= @ Slider: 1 +/-

€
m

13. Click OK (check mark on the mini toolbar).

11. Click Apply (plus symbol on the mini toolbar).

12. Select the XZ Plane of the Pivot and XY Plane of
the Base from the Browser window.

Driving the joints
1. In the Browser window, expand Pivot and click
the right mouse button on the Rotational joint.

2. Select Drive from the shortcut menu.
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B () pivot:1
J-‘_ ‘F;h View:
- (= Origin
= ¥Z Plane
— ¥Z Plane
— XY Plane
— [x axis
— [ axis
[z Axis [} Repeat Update
— " Cente elete
[~ ﬂﬂ] Isolate Components
= } Flush:1 Edit
— Mate:1 .
E-(fsidert:t '%Eﬁ B
= () slider2: 1 Lock
[‘ |— T_.'.?" Viewe: Protect

On the Drive dialog, type-in 0 and 360 in the
Start and End boxes, respectively.

Expand the dialog by clicking the double-arrow
button located at the bottom. On the expanded
dialog, you can define the settings such as drive
adaptivity, collision detection, increment,
repetition, and so on.

-

=
Drive {Rotational:2} Lﬁ

Angular [d1Z) Position = {-82.10 deg)
Start End Pause Delay
0.00 deg 3 360,00 deg 3 0,000 s

D)= e i
@I [¥] Minimize dialog during recarding

(@] oK Cancel

[ Drive Adaptivity
[ collision Detection

Increment Repetitions
@ amount of value @) Start/End
) total # of steps i) Start/End/Start
1.00 deg 3 1,000 ul
Avirate
10,000 ul b

Click the Record |@] button on the dialog.
Specify the name and location of the video file.
Click Save and OK.

On the dialog, click the Forward |L|butt0n to
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simulate the motion of the slider crank
assembly.

7. Click OK to close the dialog.

8.

Save and close the assembly and its parts.
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Dimensions and Annotations

Chapter 8: Dimensions and Annotations

In this chapter, you will learn to

e Create Centerlines and Centered Pattern
e Edit Hatch Pattern

¢ Apply Dimensions

e Place Hole callouts

e Place Leader Text

e Place Datum Feature

e Place Feature control frame

e Place Surface texture symbol

e Modify Title Block Information

TUTORIAL 1

In this tutorial, you create the drawing shown below.

2 ¥

SECTION A-A

SCALE 2 : 1 _ 60°
A
24 - —1-64 UNC - 2B
o e 04 R.35 L1@.12 ¥.04
R.51
; B0 % ®
a _A—*_‘;
47 32 5\3/ 30 wg (Hodt
: 1.10
ey L {7looil
A
4% 0.8in
THRU SLOT
— 24
31
[#/].0o1]B //1001]g]
DRAWN
USER NAME 08-07-2014
CHECKED
TITLE
A R
MFG ADAPTER PLATE
APPROVED
SIZE DWG NO REV
A
SCALE SHEET 1 OF 1
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1. Open a new drawing file using the

First Point
Standard.idw template. /

2. In the Browser Window, click the right mouse
on Sheet:1 and select Edit Sheet.

© | ©
3. On the Edit Sheet dialog, select Size > A, and G.@ C) @B

then click OK.

4. Click Place Views > Create > Base on the %@ @&
ribbon.

5. Click Open an existing file A Zbutton on the '\
dialog. Second Point

6. Browse to the location of the Adapter Plate ) ) .
created in the Tutorial 1 of the Chapter 5. You 14. Right-click and select Continue.
can also download this file from the companion ) ) .
website and use it. 15. Place the section view on the left side.
7. Set the Scale to 2:1.

8. Click the Front face on the ViewCube displayed
in the drawing sheet.

9. Set the Style to Hidden Line Removed =2

10. Place the front view on the right-side of the [
drawing sheet. SECTION A-A
SCALE2: 1

11. Click OK on the dialog.

=) . .
12. Click Place Views > Create > Section '~ on the Creating Centerlines and Centered
ribbon. Patterns
1. Click Annotate > Symbols > Centerline

13. Select the front view. Bisector on the ribbon.

al | L5
14. Draw the section line on the front view. 2 2

MR

Datu..,

-

2. Select the parallel lines on the section view, as
shown below; the centerline is created.
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Line to seled\?

.
\ Centerline created

3. Click Annotate > Symbols > Centered Pattern

Line to select

on the ribbon. 6. Select the center points of other counterbored
|| L7 | [ holes.
| | ek
E 7. Click the right mouse button and select Create.
5
A

4. Select the circle located at the center.

8. Likewise, create another centered pattern on the
curved slots. Right-click and select Create.

5. Select the center point of anyone of the
counterbored holes.
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the Load option. Click OK after selecting the
required hatch pattern.

| Select Hatch Pattern &J

Loaded Hatch Patterns
Offered Hatch Pattern Description e
7| AMSI 31 ANSI Iron, Brick, Stone m...
ANSI 32 ANST Steel L
ANSI 33 AMSI Bronze, Brass, Copper 7
ANSI 34 ANSI Plastic, Rubber
ANSI 35 ANSI Fire brick, Refractor...
ANSI 36 ANSI Marble, Slate, Glass
AMNSI 37 ANSI Lead, Zinc, Magnesi... /
ANSI 38 ANSI Aluminum ¥
15002100 dashed line
IS003W 100 dashed space line [EJ
150040 100 long dashed dotted line
B 15005W 100 long dashed double dotte... |, Export.., |
) ISO06W 100 long dashed triplicate dott. ..
Ll 1SO07W 100 dotted line
s} ISO08Y 100 long dashed short dashed...
[E 1SO09W 100 long dashed double-short-..,
[l 15010 100 dashed dotted line
= ISO11W 100 double-dashed dotted line
17 I5012W/100 dashed double-dotted line z
. || OK ] | Cancel
9. Press Esc to deactivate the tool.
Editing the Hatch Pattern 2. Click OK.
1. Double-click on the hatch pattern of the section
view; the Edit Hatch Pattern dialog appears. Applying Dimensions
1. Click Annotate > Dimension > Dimension on
g B b | .
Edit Hatch Pattern L&J the ribbon.
By Matorial 2. Select the center line on the slot located at the
left.
Pattern
—— 3. Select the endpoint of the center line of the hole
located at the center.
Angle
45 A
———
Scale
1.000
Shift Line Weight
0.000 Ey Laysr| -
[ pouble
§1 Color
] o ] [ conel ]
L% A

You can select the required hatch pattern from the
Pattern drop-down. If you select the Other option

from this drop-down, the Select Hatch Pattern 4. Move the pointer toward left and click.
dialog appears. You can select a hatch pattern from
this dialog or load a user-defined pattern by using 5. Click OK.
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6. Likewise, create another angular dimension, as
shown below.

. . 9. With the Dimension tool active, select the
7. Create angular dimensions between the holes, horizontal line of the front view and the lower

and then between slots. quadrant point of the view.
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60°
A

A
¢
72 R

13. Add a pitch circle radius to counter holes.

1-64 UNC - 2B
L 1@.12 ¥ .04

14. Click Leader Text on the Text panel.

11. Click Annotate > Feature Notes > Hole and
Thread on the ribbon.

'=}’ Chamfer
E@ Punch

15. Select the slot end, as shown below.

12. Select the counterbore hole and place the hole
callout, as shown below.
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SECTION <VIEW>-<VIEW>
SCALE <SCALE>

22. Drag and place the section label on the top.

SECTION A-A
SCALE2 : 1
16. Move the cursor away and click. J )
17. Right-click and select Continue; the Format Text i A i
dialog appears. A
18. Enter the text shown below.
Component: Source;
[Tutorial 1 | [Model Parameters 23. Click Dimension on the Dimension panel.
?’I‘TR%B;IOT 24. Select the lines, as shown below.

19. Click OK. Press Esc key.

4x0.8in &

THRU SLOT

20. Double-click on the section label below the

section view. 25. Move the pointer toward right and click to place

the di ion.
21. On the Format Text dialog, select all the text and € dimension

set the Size to 0.120. Click OK. 26. On the dialog, click the Precision and Tolerance

tab.

27. Set the Tolerance Method to Limits/Fits - Show
tolerance.
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Dimensions and Annotations

28. Select Hole > H7.
29. Set the Primary Unit value to 3.123.

30. Set the Primary Tolerance value to 3.123.

31. Click OK.

7

32. Likewise, apply the other dimensions, as shown
below. You can also use the Retrieve
Dimensions tool to create the dimensions.

24
— fm— ()4

f +.001
47 .32 1 — 11| 393 H7({ "
.000
e || MY
LES g v
.24
31 =
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Placing the Datum Feature
1. Click Annotate > Symbols > Datum Feature on
the ribbon.

| I
é \/— /‘( a0 1| L] G
| User  Surface Welding [mpor. EE

[ Symbols

0 v~ W @

User  Surface Welding Impor. Caterp.. EndFill
A ‘@
[l 0
Featur... Datu. Datu.. Datu..

-

Datu.. D

Featur.., | Datu..
atu..

o L

2. Select the extension line of the dimension, as
shown below.

24—

%

3. Move the cursor downward and click.

4. Move the cursor toward left and click; the
Format Text dialog appears. Make sure that A is
entered in the dialog.



Dimensions and Annotations

5. Click OK.

6. Likewise, place a datum feature B, as shown
below. Press Esc.

24 t—— »
B

f +.001
47 32—+ — 1 3917 (T 500
= L7 A
24
tet— 31 —=|

Placing the Feature Control Frame
1. Click Annotate > Symbols > Feature Control
Frame on the ribbon.

=
FY J-'

-
+

Datu...

s

End Fill

Featur...

Syrmbols

2. Select a point on the line, as shown below.

3. Move the cursor horizontally toward right and
click.

r+.001
-.000

Yt le000

.39 H7

O

4. Right-click and select Continue; the Feature
Control Frame dialog appears.

Feature Control Frame

Tolerance

io 000

’—‘ Diatum
Identifier

(@ ole|aleela=slelald]
LaJle e Jio Jle Je Jle JinJie ) Jlx Jie ]

Notes

|
@ [ all Around

o) o |

5. On the dialog, click the Sym button and select
Circular Run-out.

Sym Tolerance

—
|

Diatum
Identifier

|ECHECY[EG]
Jlc Jlo e

Circular Run-out

I

I =l

S - |

AT
@
A

P

P

S

|

P
&
()]
A

A A

all

All & cnimd

6. Enter 0.001 in the Tolerance box and A in the
Datum box.
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Dimensions and Annotations

o Te — 4. Set the Roughness Average - maximum value to

ﬂl [p-01 t| o™ I 63.

]
I Rﬂa;?ﬁer Surface Type

el 7]

7. Click OK.

8. Right-click and select Cancel.

Placing the Surface Texture Symbols
1. Click Annotate > Symbols > Surface Texture 5. Click OK.

Symbol on the ribbon.
6. Right-click and select Cancel.

0[] < ! ot

User | Surface,=Welding Im

R L e/t

Featiir Matn Featur n
2. Click on the inner cylindrical face of the hole, as y .
shown below. 7
Y

7. Apply the other annotations of the drawing. The
final drawing is shown below.

3. Right-click and select Continue; the Surface
Texture dialog appears.
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Dimensions and Annotations
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Modifying the Title Block Information

1. Right-click on the Adapter Plate in the Browser

window. Select iProperties from the shortcut

menu.

Bl
&

. Drawing | =
= E Sheet:1 rEI

J— ﬂ Defal

+‘r - :., ANSI

g

Repeat Edit Lavers

Mew Sheet

Baze View..

Make all Vews Predse
Make Al Views Baster

Expand All Children
Cnﬂapge Al Children

How To,.

2. Click the Summary tab and enter the
information, as shown next.

I Tutorial 1 iProperties

| General | Summary | project | status | custom | save
Title: ADAPTER PLATE
Subject;
Author: LISER NAME]|
Manager:
Company:
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You can also update the Project information,
drawing status and other custom information in the
respective tabs.

3.

4.

Click OK.
Save the file.

To export the file to AutoCAD format, click
Application Menu > Export > Export to DWG.

Click Save.

Close the file.



Additional Exercises

Additional Exercises

Exercise 1

SECTION A-A

2 x R32

oy
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Additional Exercises

Exercise 2
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Additional Exercises

Exercise 3
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Additional Exercises

Exercise 4
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Additional Exercises

Exercise 5

TIV NAHL H? - S" X2 LW
TV NAHLOS 7L @

TV NAHLOL @ X T
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Additional Exercises

Exercise 6

@\\\\*E

(4 — ¥
_T{j// L il
1)
= Item File Name (no extension) Quantity
Number
1 Clamp Jaw 1
2 Spindle 1
3 Spindle Cap 1
J 4 Handle 1
5 Handle Cap 2
(5)
=25 75 {5 0~
M12x1.25 R 10 ‘ [.2
!

] E=—o |

*@g N s i

I — 3

100
75 5 ! 80
1 =
I>é R 10

n
o
|

ii
il

CLAMP JAW
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Additional Exercises

@ 20
T 22 ‘ % 12-‘ @ 14 ‘I @65
@55
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SPINDLE CAP
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